Available Two Convenient 
Types Meet Your Needs 


Plain AMER-PLATE for existing steel 


concrete tanks structures 

Plain Amer-Plate smooth and flat both 
applied existing surfaces using spe- 
cially developed cements that provide firm 
bond with those surfaces. 


T-LOCK AMER-PLATE 
for newly cast 

concrete pipe 

and structures 

T-shaped parallel “anchors” are 
integral part and extend 
along the back each Amer- 
Plate sheet. The sheet applied 
the inner forms tanks, 
concrete pipe, and structures. 
When the concrete poured, 
the tees are embedded and 
locked into the concrete. 


INDUSTRIAL SHEET LINING 


HERE’S NEW, EXTRA-TOUGH, ECONOMICAL 


Especially designed protect against extremely 
conditions, Amer-Plate particularly adaptable for use 
corrosive sewers, chemical storage tanks, tank cars and 
trucks hauling unusually corrosive solutions. 


Composed inert resins and plasticizers, 
impervious gases, highly resistant acids, alkalies, 
oils, salts, and petroleum products. has very low 
vapor transmission rate, will not support combustion, and 
tains toxic materials. 


Amer-Plate flexible thermoplastic sheet, 
application flat, curved and angular surfaces. Its 
effectiveness has been proved the field over yeats! 
development and testing. 

you require long lasting protection 
extreme corrosion, make full investigation the 
using Amer-Plate. Write for complete information. 


Amer-Plate industrial sheet lining the result 
years experience the manufacture and application 
Amercoat protective coatings. 


division American Pipe and Construction Co. 
4809 Firestone Blvd., South Gate, California 
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Alcoa Industrial Building Sheet 

used Mitchell Power Station, 
West Penn Power Co., Pittsburgh, 
Pennsylvania. 


FOR PLACES YOU DON’T EVER WANT PAINT 


Corrosive Atmospheres, Alcoa Industrial Building 
Sheet gives long life and freedom from maintenance 


Faced with the problem selecting roofing and 
siding that would stand corrosive atmospheres, 
require minimum maintenance West Penn 
Power Co. specified Alcoa Aluminum Building Sheet 
cover conveyors, machinery sheds and 
utility buildings. corrosive coal dust 
and freedom from painting,” dictated the choice 
according the owners. 

Easy put hard-to-get-at places, Alcoa Indus- 
trial Building Sheet weighs only per hundred 
square feet, can erected quickly over steel wood 
all standard fastening methods. Low first cost, 
keeps maintenance costs down, too. Keeps its 
good appearance; resists corrosive effects indus- 
trial smoke and fumes. 

For data application, prices and accessories, 
call your nearby Alcoa sales office, mail the 
coupon the right. 
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FACTS FOR BUILDING OWNERS AND MANAGERS 


Low Cost—Alcoa Industrial Building Sheet low 
first cost. Keeps upkeep costs down, too. rust 
away. Needs painting. 


Tough and Strong—25 years coal tipples 
affected the serviceability Alcoa Building Sheet. 
With purlin spacing will support p.s.f. uniform 
load (safety factor: 2). 


Available—Prompt delivery from convenient suppliers. 
All types fasteners and flashing accessories stock. 


For complete details MAIL THIS COUPON, TODAY 


Aluminum Company America 
1856-G Bidg., Pittsburgh 19, Pa. 


Please send engineering and application data Alcoa Industrial 
Building Sheet. 


Name 


Company. 
Address. 


City. 
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Your distribution system protected? 


the answer no, you should investigate 
MAGNESIUM ANODES immediately! For through the 
use these anodes you can: acquire adequate 
protection without accelerating corrosion 
other underground structures; realize great savings 
through low cost installations requiring mainte- 
nance; rest assured installation materials are beyond 
the reach fires, storms vandals and require 
outside source current! 


example: one important municipality, three 


after the water lines were laid down, leaks 


began occurring rapidly—18 period three 
months. Then DOW MAGNESIUM ANODES were installed 
and, year and half after installation, nota 
single leak was reported! Results like this prove that 
DOW MAGNESIUM pay. Magnesium anode 
protection has been applied the gas distribution 
systems number cities—why don’t you 
investigate this economical system corrosion 
control today! 


Contact the nearest Dow Sales Office one the Dow Magnesium Anode distributors listed below: 


DOW SALES OFFICES: Atlanta Boston Chicago Cleveland 
Philadelphia 


Houston Angeles New York 
San Francisco Seattle St. Louis 


Detroit 


AUTHORIZED DISTRIBUTORS: ANTI-CORROSION MFG. CO., Atlanta, 
Georgia CATHODIC PROTECTION SERVICE, Houston, Texas DOWELL 
INCORPORATED, Tulsa, Oklahoma ELECTRO-RUSTPROOFING CORP. 
Belleville, STUART STEEL PROTECTION CORP., Plainfield, THE 


VANODE CO., Pasadena, California. 


THE DOW CHEMICAL COMPANY 
Magnesium Department Midland, Michigan 
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MONTH’S COVER Extruded Bakelite 
insulation, stainless steel braid and 
extruded Vinylite plastic jacket and other 
give this military carrier cable 


for the Army Signal Corps many ad- 
over cables formerly used. can carry 

kilocycles. Operating temperatures range 
140 degrees down —67 degrees 
osts $250 per mile less and weighs 200 pounds 
per mile. High resistance the plastics 
brasion and deformation and attacks cor- 

rosives also are advantageous. 
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Directory 


NORTH EAST REGION 


DONOVAN, Director 
Consolidated Edison Co. 
of New York, Inc. 

4 Irving Place 
New York City. 


T. P. MAY, Chairman 
The International Nickel 
Co., Inc. 

67 Wall St. 
New York 5, N. Y. 


GEORGE E. BEST, Vice-Chair, 
Mutual Chemical Co, of America 
1348 Block St. 

31, Maryland 


H. W. DIECK, Secretary-Treas. 
Lang Island Lighting Co. 
250 Old Country Rd. 
Mineola, N. Y. 


Baltimore Section 


GEORGE BEST, Chairman 
Mutual Chemical Co. of America 
1348 Block St. 

Baltimore 31, Maryland 


VON LOSSBERG, Vice-Chair. 
c/o Sheppard T. Powell, 
Cons. Chem. Engr. 
330 North Charles 
Baltimore 1, Maryland 


A. L. ALEXANDER, Sec.-Treas. 
Naval Research Laboratory 
Washington, D. 


Greater Boston Section 


EDWIN TITSWORTH, 
Koppers Co., Inc., Tar 
Products Division 
250 Stuart St. 

Boston 16, Mass. 


JOHN SWIFT, Vice-Chairman 
Arthur D. Little, Inc. 
30 Memorial Drive 
Cambridge 42, Mass. 


BIRD, Sec.-Treas. 
The Dampney Co. 
1243 River, Hyde Park 
Boston 36, Mass. 


Metropolitan Section 
(N. Y.) 


KEMPTON H. ROLL, Chairman 
Lead Industries Ass’n 
420 Lexington Ave. 
New York 17, N. Y. 


GEORGE HULL, JR., Vice-Chair. 


Anglo-American Varnish Co. 
55 Johnson St. 
Newark 5, N. J, 


LeFEBVRE, 
Electro Rust-Proofing Corp. 
Box 178 
Newark 1, N. J. 


Philadelphia Section 


RONALD BRIGGS, Chair. 
W. A. Briggs Bitumen Co. 
3303 Richmond St. 
Philadelphia 34, Pa. 


EDWARD BRINK, Vice-Chair. 
American Viscose Corp. 
Rhoads Lane 
R.F.D. 

Media, Pa. 


JOHN PETTIBONE, Sec.-Treas. 
American Soc. for Testing Mat. 
1916 Race St. 

Philadelphia 3, Pa. 
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NACE Regional and Sectional Officers 


East 
2—North Central 
3—South East 


4—South Centra! 


5—Western 


Pittsburgh Section 


BIALOSKY, Chairman 
Koppers Co., Inc. 
Koppers Bidg. 
Pittsburgh 19, Pa. 


PEIFER, Vice-Chair. 
1801 Elsworth Ave. 
Carnegie, Pa. 


F. E. COSTANZO, Secretary 
Mfrs. Light & Heat Co. 
2202 Vodeli St. 
Pittsburgh, Pa, 


BINGER, Treas. 
Research Laboratories 
Aluminum Co. of America 
Box 772, Freeport Rd. 
New Kensington, Pa. 


Western New York 
Section 


WILLIAM BINDER, Chair. 
Research Laboratories 
Union Carbide & Carbon Corp. 
Niagara Falls, N. Y. 


SHIELDS, Vice-Chair. 
Alox Corp. 
3943 Buffalo Ave. 
Niagara Falls, N. Y. 


PAUL GUENTHER, 
Nukem Products Corp. 
111 Colgate Ave. 
Buffalo, N. Y. 


NORTH CENTRAL REGION 


FRANK WHITNEY, JR., Dir. 
Monsanto Chemical Co. 
1700 Second St. 
St. Louis, 


EVERETT GOSNELL, Chair. 
The Colonial tron Works Co. 
17643 St. Clair Ave. 
Cleveland 10, Ohio 


RUSSELL LAWALL, Vice-Chair. 
65 N. Pleasant St. 
Oberlin, Ohio 


CARL E. HEIL, Sec.-Treas. 
Heil Process Equip. Corp. 
12901 Elmwood Ave. 
Cleveland 11, Ohio 


Chicago Section 


VAN NATTA, Chairman 
Plastic Lining Coatings 
900-02 South Wabash Ave. 
Chicago 5, III, 


L. W. EWING, Vice-Chairman 
Standard Oil Co. of Indiana 
Pipe Line Dept. 

910 Michigan Ave. 
Chicago, Ill. 


LINDBERG, Sec. 
Sinclair Research Laboratories, 


Inc. 
400 E. Sibley Blvd. 
Harvey, Ill. 


DIAMOND, 
Morton Salt Co. 
120 LaSalle St. 
Chicago, Ill. 


Cleveland Section 


DAVIS, Chair. 
Aluminum Co. of Am, 
2210 Harvard Ave. 
Cleveland, Ohio 


DETRICK, Vice-Chair. 
Williams & Co., Inc. 
3700 Perkins Ave. 
Cleveland, Ohio 


- W. E. BAKER, Sec.-Treas. 


Standard Oil Co. of Ohio 
General Engineering Div, 
606 Standard Bidg. 
Cleveland 14, Ohio 


Detroit Section 


JACK H. LoPRETE, Chairman 
Spray-Coat Engineers Inc. 
775 So. Bayside St. 

Detroit 25, Michigan 


LEON COOK, JR., Vice-Chair. 
Wyandotte Chemicals Corp. 
North Plant 
Wyandotte, Michigan 


PROCTOR COATES, Sec. 
Michigan Bell Telephone Co, 
618 Boulevard Bidg. 

7310 Woodward St. 
Detroit 2, Michigan 


CAVANAGH, Treas. 
Parker Rust Proof Co. 
2177 Milwaukee St. 
Detroit 11, Michigan 


Eastern Wisconsin 
Section 


HAROLD HAASE, Chair. 
2917 West Juneau Ave, 
Milwaukee 8, Wis, 


IRVING LEVINSON, Vice-Chair, 
Process Industries 
Ampco Metal, Inc. 
Milwaukee 46, Wis. 


WICEN, Sec.-Treas. 
Chain Belt Co. of Milwaukee 
1600 West Bruce St. 
Milwaukee 4, Wis, 


Greater St. Louis Section 


WAYNE KELLER, Chair. 
Mallinckrodt Chemical Works 
65 Destrehan 
St. Louis, Mo. 


OTTO FENNER, Vice-Chair, 
Monsanto Chemical Co. 
1700 Second St. 

St. Louis, Mo. 


ANDREW PICKENS, Sec. 
C. K. Williams & Co. 
2001 Lynch St. 

East St. Louis, Ill. 


CAMDEN COBERLY, Treas. 
Mallinckrodt Chemica! Works 
316 Oak Manor Lanc 
Webster Groves, Mo. 


Southwestern Ohio 
Section 


JOSEPH CREEVY, Chair. 
Newport Steel Corp. 
9th & Lowell Sts. 
Newport, Ky. 


ROY O. McDUFFIE, Vice-Chair. 
Dept. Chem. & Met. Eng. 
University Cin. 

Cincinnati 21, Ohio 


LEWIS LEDERER, Sec.-Treas, 
Inner-Tank Lining Corp. 
1097 Wade St. 
Cincinnati. Ohio 


SOUTH EAST REGION 


McCAULEY, Director 
American Cast Iron Pipe Co. 
2030 North 16th St. 
Birmingham, Ala. 


DAVIS, Chairman 
Chicago Bridge & Iron Co. 
1500 North 50th St. 
Birmingham 1, Ala. 


JOHN WEST, 
Aluminum Co. of America 
1818 Rhodes—Haverty 
Atlanta, Ga, 


Southeastern Pipe Line Co. 
718 Forsyth 
Atlanta, Ga. 
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Directory 


SOUTH CENTRAL REGION 


T. F. P. KELLY, Director 
James £. Mavor Co, 
Houston 2, Texas 


FLEMING, Chairman 
Philips Petroleum Co, 
Bartlesville, Okla. 


WALDRIP, 
Gulf Oi! Corp. 
5311 Kirby Drive 
Houston, Texas 


MOFFATT, JR., Sec.-Treas. 
Columb:a-Southern Chemical 
Lawrence Drive 
Corpus Christi, Texas 


Central Oklahoma Section 


F. W. FULLERTON, Chairman 
S. W. Sell Telephone Co. 
405 N. Broadway 
Oklahoma City, Okla. 


JOHN JOHNSTON, Vice-Chair. 
Okiahome Natural Gas Co, 
P.O. fox 1620 
Oklahoma City, Okla. 


BRUCE ) OWEN, Sec.-Treas. 
5. W. Bell Telephone Co. 
405 N. Broadway 
Oklahoma City, Okla, 


W. H. MEIGS, Sec.-Trustee 
Phillips Petroleum Co. 
2752 N. W. 21st St. 
Oklahoma City 7, Okla. 


Corpus Christi Section 


JOHN NEE, 
c/o Briner Paint Mfg. Co., Inc. 
3713 Agnes St, 
Corpus Christi, Texas 


CHARLES F. WARD, Vice-Chair. 
Magnolia Petroleum Co. 
Refining Dept. 

Box 1179 
Corpus Christi, Texas 


MAURICE N. EMERY, Sec.-Treas. 
Western Natural Gas Co. 
Box 4218, West End Station 
Corpus Christi, Texas 


Houston Section 


CHARLES GRIBBLE, JR., 
Metal Goods Corp, 
Box 1452 
Houston, Texas 


SHARPE, Vice-Chair, 
Humble Pipe Line Co, 
P.O. Drawer 2220 
Houston 1, Texas 


GL. DOREMUS, Sec.-Treas, 
Cathodic Protection Service 
4601 Stanford St. 

Houston, Texas 


New Orleans-Baton 
Rouge Section 


PHILIP WOGAN, Chair. 


Products-Research-Servi 
Ave ch-Service, Inc, 
Westwego, La. 


JACK MARTIN, Vice-Chair, 
The Texas Company 
Production Dept. 

Box 252 
New Orleans, La, 


FRANK S. BIRD, Sec.-Treas, 


The California Co, 


800 The Coliforni 
New Orleans 12, La, 


Shell Co. 


North Texas Section 


BILHARTZ, Chairman 
Atlantic Refining Co, 
Box 2819 
Dallas, Texas 


SPALDING, JR., Vice-Chair. 
Sun Oil Company 


Box 2880 


Dallas, Texas 


CHESNUTT, 
Southern Union Gas Co. 
1104 Burt Bidg. 

Dallas 1, Texas 


Permian Basin Section 


JOHNNY SHELTON, 
National Tank Co. 
Box 665 
Midland, Texas 


LAMAR SUDDUTH, 
Ist Vice-Chair. 
Stanolind Oil Gas Co, 
300 St. 
Midland, Texas 


JAY STAFFORD, 2nd Vice-Chair. 


National Tank Co. 
P. O. Box 665 
Midland, Texas 


WILLIAM HOPWOOD, 
Sec.-Treas, 
Tnemec Company, Inc. 
2718 Walnut Ave. 
Odessa, Texas 


Sabine-Neches Section 


CHRISTOPHER MURRAY, Chair. 


Pure Oil Company 
Box 237 
Nederland, Texas 


CHARLES RIDENOUR, 
Vice-Chair, 
Magnolia Petroleum 
P. O. Box 3311 
Beaumont, Texas 


Vv. M. BROWN, Sec.-Treas. 


Columbia-Southern Chem. Co. 


62712 Cleveland 
Lake Charles, La, 


Shreveport Section 


TOM HOLCOMBE, Chairman 
Holcombe Stearns, Inc. 
Box 1306 
Shreveport, La. 


MARION OLIVE, 
Arkansas Natural Companies 
General Engineering Dept. 
Shreveport,La, 


WM. LEVERT, Sec. 
United Gas Pipe Line Co. 
Box 1407 
Shreveport 92, La. 


JAMES M. SMITH, Treas. 
Interstate Oil Pipe Line Co. 
Box 1107 
Shreveport 83, La. 


Teche Section 
(Temporary Officers) 


CORDELL GARNER, Chair. 
P. O. Box 85 
Broussard, La. 


GUS VOGLER, Vice-Chair. 
Brance-Krachy Co., Inc. 
Box 264 
Lafayette, La, 


RUSSELL SCHUTT, Secretary 
Shell Oil Company 
Box 595 
Franklin, 


Tulsa Section 


HUNTER, JR., Chair. 
Service Pipe Line Co. 
Box 1979 
Tulsa, Okla. 


JACK BARRETT, Vice-Chair, 


Stanolind Oil Gas Co. 
1136 N. Lewis St. 
Tulsa, Okla. 


ERNEST LIGGETT, 


Johns-Manville Sales Corp. 
1701 East 7th St. 
Tulsa 1, Okla. 


University Houston 
Junior Section 


WM. G. BOYD, Chairman 
3401 Austin 
Houston, Texas 


JOHN A. QUINN, Vice-Chair. 
2340 W. Moffet St. 
Chicago, Illinois 


BOB ARMSTRONG, 
415 Drew St. 
Houston 6, Texas 


JAMES RICHARDSON, Treas. 


2222 Jean St. 
Houston, Texas 


WESTERN REGION 


L. L. WHITENECK, Director 
Long Beach Harbor Dept. 
1333 El Embarcadero 
Long Beach 2, Calif. 


SCHILLING, Chair. 
Southern Counties Gas Co. 
4818 Beck 

Bell, Calif. 


GRIZZARD, 
Signal Oil & Gas Co. 
811 West 7th 
Los Angeles, Calif. 


MISS FLORA LOMBARDO, 
Sec.-Treas. 
Amercoat Corp. 
4809 Firestone Blvd. 
South Gate, Calif. 
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NOTICE AUTHORS 
TECHNICAL MATERIAL 
CORROSION 


The Editorial Review Committee and 
the Editor Corrosion welcome the 
submission technical articles cor- 
rosion regardless their length con- 


Persons interested submitting ma- 
terial for publication are invited 
write for “Guide for Preparation and 
Presentation Papers,” which gives 
complete information the require- 
ments the association. 


NACE Regional and Sectional Officers 


Los Angeles Section 


VANGSNES, Chair. 
The Vanode Co., 
117 Colorado 
Pasadena, Calif. 


ARTESE, Vice-Chair. 
Shell Oil Company 
Box 728 
Wilmington,Calif. 


S. K. GALLY, Sec.-Treas. 
Southern California Gas Co. 
1061 Mar Vista Ave. 
Pasadena 6, Calif. 


Salt Lake Section 


HARRY BROUGH, Chairman 
Mountain Fuel Supply Co. 
36 South State St. 
Salt Lake City, Utah 


GEORGE HILL, Vice-Chair. 
Fuel Technology Dept. 
University of Utah 
Salt Lake City, Utah 


JOHN COX, 
Utah Oil Refining Co. 
P. O. Box 898 
Salt Lake City 10, Utah 


San Francisco Bay Area 
Section 


RICHARD TRESEDER, Chair. 
Shell Development Co. 
4560 Horton St. 
Emeryville, Calif. 


GEORGE WORKS, JR., 
Vice-Chair. 
Union Oil Company 


CHARLES HANEY, 
Electric Steel Foundry 
249 First St. 
San Francisco, Calif, 
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RICHARD MITCHELL, Asst. 
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You can’t stop corrosion with ordinary paints... 


takes BITUMASTIC COATINGS! 


CORROSION can’t stopped 
ordinary paints conventional pro- 
tective coatings. They can’t protect 
surfaces against the ravages rust 
for any appreciable length time. 


But Bitumastic Coatings can! 


BECAUSE the six Bitumastic® 
Protective Coatings, unlike main- 
tenance paints, are specially form- 
ulated from coal-tar pitch base* 
that is, for all practical purposes, 
impervious water. And when you 
keep moisture away from exposed 
surface, you stop corrosion. 


BECAUSE Bitumastic Coatings pro- 
vide extra-tough, extra-thick bar- 
rier against corrosive elements—a 
barrier that impenetrable. 


BECAUSE Bitumastic Coatings pro- 
vide times the film thickness 
conventional paint coatings. 


BECAUSE Bitumastic Coatings stop 
corrosion caused moisture—acid 
fumes—alkaline fumes—corrosive 
soil—salt air—heat. 

There are Koppers Coatings 
lated control corrosion metal and 


deterioration concrete. Use the 
for full information. 


Gray contains heat-resistant metallic base. 


Tar Products Division 
Dept. 704-T, Pittsburgh 19, Pa. 


Please send me, without charge or obligation, your booklets on corrosion prevention. 


KOPPERS COMPANY, INC., Tar Products Division, Dept. 704-T, Pittsburgh 19, Pa. 
DISTRICT OFFICES: BOSTON, CHICAGO, LOS ANGELES, NEW YORK, PITTSBURGH, AND ALA 
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When planning new pipe line, 
it’s wise include Bitumastic En- 
amel your original plans. These 
coal-tar enamels have established 
remarkable records for preventing 
corrosion they have proved 
what they can do. Many oil and 
gas pipe lines—laid the nineteen 
twenties are still giving good 
service today, thanks these dura- 
ble enamels. 

There are many reasons why 
Bitumastic Enamels are the best 


DISTRICT OFFICES: BOSTON, CHICAGO, LOS 


When planning pipe-line 


ABOUT PROTECTION! 


Bitumastic Enamel 
your original plans 


barrier against corrosion. Here’s 
important one: through the years, 
Bitumastic Enamels keep moisture 
away from pipe-line surfaces, and 
that prevents corrosion. Ordinary 
protective coatings just can’t keep 
out moisture year after year. 


Specify Bitumastic Enamels for 
your next pipe-line It’s the 
sure way guard against corro- 
sion. For complete details and esti- 
mates, get touch with one our 
representatives. 


Bitumastic being machine-applied 


Bitumastic Enamels 
soon available from Koppers 
new California Plant! 


soon present construction work 
completed, Koppers will able 
supply Bitumastic Enamels from 
new plant Fontana, California. 
The plant being built give you 
better service the West. 


ANGELES, NEW YORK, PITTSBURGH, AND WOODWARD, ALA. 


OMPANY, INC 
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TP-1 


TP-1A 


TP-1B 


TP-1C 


TP-1D 


TP-1G 


TP-1H 


TP-2 


TP-2A 


TP-3 


TP-5 


TP-5A 


CORROSION AND GAS WELL 
EQUIPMENT (Formerly Condensate 
Well Corrosion) 


BILHARTZ, Chairman 
Atlantic Refining Co. 
Box 2819 
Dallas, Texas 


BUCHAN, Vice-Chairman 
Humble Oil Ref. Co. 
Box 2180 
Houston, Texas 


Pacific Coast. Tomkins, Jr., Chairman. 
Chanslor-Canfield Midway oil Co., 4549 Pro- 
duce Plaza, Los Angeles 58, Cal, 


Condensate Well Corrosion. Buchan, 
Chairman, Humble Oil & Refining Co., 
Houston, Texas. 


Sweet Oil Well Corrosion. 
Chairman. Atlantic Refining Co., 
Texas. 


Sour Oil Well Corrosion. Co-chairmen: 
Caldwell, Humble Oil & Ref. Co., Box 2180, 
Houston, Texas, and R. L. Elkins, Shell Oil 
Corp., Box 1509, Midland, Texas. 


Metallurgy—Oil and Gas Well Equipment. 

Co-chairmen: V. V. Kendali, National Tube 

Co., Box 266, Pittsburgh, Pa., and 

Phillips Petroleum Co., Bartlesville, 


Bilhartz, 
Dallas, 


Sulfide Stress Corrosion. Treseder, Shell 
Development Co., Emeryville, Cal. 


Corrosion of Oil String Casing. Jack L. 
Battle, Humble Oil & Ref. Co., 
Box 2180, Houston, Texas 


GALVANIC ANODES FOR CATHODIC 
PROTECTION 


WALTER NOSER, Chairman 
Humble Pipe Line Co., Drawer 2220 
Houston, Texas 


ROBINSON, Vice-Chairman 
The Dow Chemical Co. 
616 East Grove St. 
Midland, Mich. 


Correlation of Data From Operating Installa- 


tions. L. R. Sheppard, Sheli Pipe Line Corp., 
Houston, Texas. 


ANODES FOR USE WITH IMPRESSED 
CURRENTS 


DONALD BOND, Chairman 
The Texas Pipe Line Company 
Box 2332, Houston Texas 


PEABODY, Vice-Chairman 
263 Houston Ave. 
Jackson Miss. 


MINIMUM CURRENT REQUIREMENTS 
FOR CATHODIC PROTECTION 


PEARSON, Chairman 
Sun Oil Co. 
Bishop Hollow Road 
Newtown Square, 


CORROSION PROBLEMS INVOLVED 
PROCESSING AND HANDLING 
CHEMICALS 


MARS FONTANA, Chairman 
The Ohio State University 
Columbus 10, Ohio 


SCHMIDT, Vice-Chairman 

Dow Chemical Co. 

1313 Helen St. 

Midland, Mich. 
Materials and Handling and Manufacturing 
Sulfuric Acid. C. L. Bulow, Chairman, 


Bridgeport Brass Co., 30 Grand St., Bridge- 
port, Conn. 


TP-5B 


TP-5C 


TP-5D 


TP-SE 


TP-6 


TP-6A 


TP-6B 


TP-6C 


(Chairmen all sub-committees listed 
below are members the full committee) 


TED ZAJAC, Chairman 


Shell Oil Company, 
West 50th St., 
New York, 


EX-OFFICIO MEMBERS 


MARS FONTANA 
WALTER ROGERS 
CAMPBELL 


Design Equipment for Corrosive Services. 
Sweet, Materials Engineering Div., 
Colgate-Palmolive-Peet Co., 105 Hudson Co., 

Subsurface Corrosion Alkaline Solutions. 
H, W. Schmidt, Chairman, The Dow Chemi- 
cal Company, 1313 Helen Street, Midland, 
Mich, 

Corrosion Organic Acids and Bases. 
Whitney, Monsanto Chemical Co., 1700 
Second St. Louis, Mo. 


Gasket Materials for Corrosion Service. 
Cook, Chairman, Wyandotte Chemical Corp., 
Wyandotte, Mich. 


PROTECTIVE COATINGS 


KENNETH TATOR, Chairman 
Consulting Engineer, Montour St. 
Extension, Coraopolis, Pa. 


WHITENECK, Coordinator 
West Coast Division 
Board Harbor Com. 
Long Beach, Cal. 


Organic Coatings and Linings for Resistance 
Chemical Corrosion. Kenneth Tator, Chair- 
man. 


Protective Coatings for Resistance to Atmos- 
pheric Corrosion, G..G. Sward, Chairman. 
National Paint, Varnish & Lacquer Ass‘n, 
ne Rhode Island Ave., N.W., Washington, 


Protective Coatings for Resistance to Marine 
Corrosion. Raymond Devoluy, Chairman. 
Woolsey Paint Color Co., 229 
42nd St., New York 17, N. Y. 


Pipe Line Coatings. (Chairman not ap- 
pointed). 


Protective Coatings Petroleum Production. 
Jack P. Barrett, Stanolind Oil and Gas 
Company, Tulsa, Okla. 


Protective Coatings the Food Industry. 
Seagren, Chairman. The Mellon In- 
stitute, Pittsburgh, Pa. 


Surface Preparation for Organic Coatings. 
Liebman, Dravo Corp., 
Dravo Building, Pittsburgh 22, Pa. 


Glass Linings and Vitreous Enamel, 
Mcintyre, Chairman. Ferro-Enamel Corp., 
Harvard & 56th St., Cleveland 5, Ohio. 


Metallic Coatings, (Chairman not appointed). 


Corrosion Resistant Construction with Masonry 
and Allied Materials. Robert R. Pierce, Chair- 
man. Pennsylvania Salt Manufacturing Co., 
1000 Widener Philadelphia, Pa. 


MATERIALS FOR USE HIGH TEM- 
PERATURES 


SCHEIL, Chairman 
Director Metallurgical Research 
Smith, Corporation 
Milwaukee, Wisconsin 


CORROSION WATERS 


KENDALL, Chairman 
National Tube Company, Frick 
Building, Pittsburgh 30, Pennsylvania 


TP-9 


TP-10 


TP-11 


TP-12 


TP-13 


TP-14 


TP-15 


TP-16 


TP-16A 


TP-16C 


TP-16D 


TP-16E 


TP-16F 


CORROSION INHIBITORS 


FRANKLIN WATKINS, Chair, 
Sinclair Research Laboratories, 
400 Sibley, Blvd. 

Harvey, 


ROBERT WISE, Vice-Chair., 
National Aluminate Corp. 
6216 West 66th 
Chicago, Ill. 


CORROSION FATIGUE 
KENDALL, Chairman 


National Tube Company, Frick 
Building, Pittsburgh 30, 


IDENTIFICATION CORROSION 
PRODUCTS 


IMHOFF, Chairman 
Research Supervisor, Chemical Lab, 
Allis-Chalmers Mfg. Co. 
Milwaukee Wis. 


EFFECT ELECTRICAL GROUNDING 

CORROSION 

GLEN APPLEMAN, 
Pennsylvania Power 
Ninth Hamilton St. 
Allentown, Pa. 


ANNUAL LOSSES DUE CORROSION 


ALQUIST, Chairman 
The Dow Chemical Co. 
Midland, Michigan 


INSTRUMENTS FOR CORROSION 
MEASUREMENTS 


CORROSION CONTROL THE 
TRANSPORTATION INDUSTRIES 


KESSLER, Chairman 
Baltimore Ohio Railroad 
Baltimore 23, Maryland 


ELECTROLYSIS AND CORROSION 
CABLE SHEATHS 


IRWIN DIETZE, Chairman. 
Dept. Water Power, 
City Los Angeles, Cal. 


Stray Railway Current Electrolysis. 
Fletcher, Chairman, Illinois Bell Telephone 
Co., 212 West Rendolph St., Chicago 
J. Svetlik, Co-chairman, Northern Indiom 
Public Service Co., 5265 Hohman 
Hammond, Ind. 


Corrosion Lead and Other 
Sheaths, Reinitz, Chairman, 
Okonite-Callender Cable Co, Inc, /: 
Twenty-first St., Paterson, N. /. T. J, Mait- 
land, Co-chairman, American Telephone 


Cathodic Protection Cable 
Lawall, chairman, American Telephone 
Telegraph Co., 1538 Union Commerce 
chairman, Cincinnati Gas 
Cincinnati 2, Ohio, 


Tests and Surveys. L. J, Gormon, Choices 
Robin Beach Engineers 
chairman, Consolidated Edison 

York, Irving Place, New Yor! 


Cables. Frank Kahn, Chairman 

Co., 2301 Market St. 


Chairman, Simplex Wire Cable 
Sidney St., Cambridge 39, Mas:. 
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COMMITTEES’ DIRECTORY 


(Continued from Page viii) 


STANDARDIZATION PROCEDURES 
FOR MEASURING PIPE COATING 
CONDUCTANCE 


HUDDLESTON, Chairman 
Huddleston Engineering Co, 
Okla. 


INTERNAL CORROSION FACILITIES 
FOR STORAGE AND TRANSPORTA- 
TION PETROLEUM 


SHARPE, Chairman 
Humble Pipe Line Co. 
Houston, Texas 


KULMAN, Chairman 
Consolidated Edison Company 
Ine. 
Place 
York City 


APPROVED MANUSCRIPTS 


Corrosion Resisting Characteristics of Iron Modified 
90:10 Cupro Nickel Alloy by W. C, Stewart and 
F, L, LaQue. Galveston No. 33. 

Some Corrosion Experiences With Aluminum Crude Oil 
Lines by Almont Ellis. Corpus Christi Regional 
Meeting, 1951. 

Why Power Companies Should Promote Corrosion Con- 
trol by H. H. Anderson. 


Corrosion by Fluorine and Fluorine Compounds by 
Ralph Landau, Galveston No, 7. 


Potential Measurements in Cathodic Protection De- 
signs by R. P. Howell. Western Region Meeting, 
1951, 


Sour « ‘i Corrosion by J. A. Caldwell. Galveston 
No. 13. 
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AMBLER PENNA. 


Technical Service Data Sheet 
Subject: PROTECTING ALUMINUM WITH 


“ALODINE” No. 100 


“Alodine” No. 100 forms amorphous 
phosphate surface aluminum which 
thin, tough, durable, non-metallic, con- 
tinuous with and part the basis 
metal. The film anchors paint, 
prolongs paint life, and protects alumi- 
num exposed unpainted the atmos- 
phere. 


With the “Alodine” No. 100 bath 
its normal temperature 120° F., coat- 
ing time immersion approximates 
seconds. Coating times and bath 
temperatures can varied suit oper- 
ating conditions. 


“ALODINE” No. 600 


“Alodine” No. 600 forms corrosion- 
resistant coatings that provide excellent 
protection for unpainted aluminum and 
also make effective paint-base. This 
grade recommended for use place 
No. 100 aluminum 
parts that are remain unpainted 
only partly painted; and 
aluminum castings and forgings whether 
not these are given paint finish. 


Depending on all 


treated, coler range is 
from an iridescent blue-green to o dark slate 


SHEETS 
MULTI-STAGE POWER WASHER FOR 
SPRAY ALODIZING 


IMMERSION TANKS FOR DIP 
ALODIZING 


PROCESS SEQUENCE 
2. Rinse 3. ““Alodine”’ 
5. Final Rinse 


1. Clean 
4. Rinse 


NOTE: Equipment can be of mild stee! 
throughout, except the “‘Alodine”’ 
stage which must be of acid-re- 
sistant material. 


“Alodine” No. 600 applied room 
temperature (70° 120° F.). Recom- 
mended coating times are minutes 
for immersion process and 
minutes for spray process. 


Depending on time of treatment, color ra: is 
from golden iridescent to light brown. a 


From 0.01 te 0,08 mil, No appreciable dimen- From 0,005 to 0.01 mil. N iable d - 
Telephone sional changes occur when aluminum is Alod- sional changes occur te Aled. 
300 mgs. per squore foot. Optimum: 100 
an Aye, te 200 mgs. per square foot. 
Insoluble in water, alcohol, solvents, Insoluble in alcohol, water, solvents, etc. 
soluble in most dilute ecids ond alkalis. How- Seluble in strong clkelis ond acids. 
4 ever, strong acids and alkolis which attack 
Metallic aluminum may penetrate the ‘‘Alodine’’ film 
The end react with the underlying metal. Slightly 
nan, soluble in concentrated nitric acid. Soluble in 
Ine., 7 molten sodium nitrate, etc. 
J. Malt. This coating is electrically conductive. 
k be shielded-orc welded or spot welded. 
a nd <o Integral with and os flexible os the aluminum 1 ral with and os flexible as the aluminum 
FLEXIBILITY 
ths, R. M itself. Can withstand moderate draws. itself. Con withstand moderate draws. 
ephone i] ] , ABRASION Approximately 90% of that provided by chromic 90% of that provided by chromic 
ree Bids, | RESISTANCE acid anodized aluminum. nedized aluminum. 
einer co t Pointed— superior to chromic acid anodizing. Exceeds requirements of MIL-C-5541 end even 


Unpainted—comparable with chromic acid AN-QQ-A-6960 (anodic films) 


anodizing. Meets MIL-C-5541 ond other 


CORROSION 

RESISTANCE 
Government Finish Specifications. 
Excellent. Equal to or ior 10 anodizing. 
Finish Specificetions. 


BIMETALLIC 
CORROSION 
RESISTANCE 


Excellent. Meets MIL-C-5541 end other Gov- 
ernment Finish Specifications. 


Shows good resistence against bimetallic or 
gelvanic corrosion. 


CHEMICALS 


PROCESSES 


WRITE FOR FURTHER INFORMATION “ALODINE” AND 


YOUR OWN ALUMINUM PROTECTION PROBLEMS. 


FLASHING LIGHT INDICATES CON- 
TINUOUS CATHODIC CONDITION 


VISIBLE DAYLIGHT 
300 YARDS MORE 


DESIGNED INDICATE FAILURE 
EITHER A.C. SUPPLY 
OUTPUT 


ORDER YOUR NEXT 
CATHODIC PROTECTION 
RECTIFIERS WITH THIS NEW 
FLASHING SIGNAL LIGHT 
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proves effective 


Here are the results test, 
started several months ago, 
prove the effectiveness 
Santolene preventing 
corrosion tanker carrying 
light petroleum products: 


How test was made: Strips 
two cargo compartments 
tanker were sandblasted clean. 
Petroleum products carried 
these compartments were treated 
with Santolene the rate 
bbls. Two other 
compartments were cleaned for 
Untreated petroleum 
products were carried them. 
One treated and one untreated 
test compartment always made 
the return trip containing 

salt water ballast. 


July, 1952 


Here are results: After months, the compartments were inspected. 
Sandblasted strips tanks carrying Santolene had slight, soft 
scale that could removed wiping. Areas not sandblasted had 
dull, oily appearance. There was apparently new scale 
these areas and the scale present was clinging tightly the sides. 
(This was scale that had been left the metal when the test started.) 
hard rust-red scale had formed the sandblasted areas 

the compartments without Santolene Large sheets this scale 
were falling from the sides. 


During the period the test, 153,000 pounds scale was 
removed from all compartments the ship. Scale removed from 
the two tanks which Santolene treated products were carried 
was 50% 60% less than that removed from the untreated 
compartments the ship. 

Santolene also has proved its effectiveness actual service 
major oil companies. you have corrosion problem with 
transportation storage light petroleum products, investigate 
Monsanto Santolene For complete information, write 
MONSANTO CHEMICAL COMPANY, Organic Chemicals Division, 
1700 South Second Street, St. Louis Mo. Santolene: Reg. Pat. Off. 


HICH SERVES MANKIND 
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PIPE-LINE TESTED, PROVED and ACCEPTED 


CONCENTRIC SUPPORT INSULATOR 


CASING CARRIER 


BUSHING INSULATOR PIPE 
TYPE 


WmSEAL CASING 


New Design: BUTTS Against End Casing 
Instead Fitting Inside the Casing. 


Assembling cable with rubber-covered 
union for clamping gasket lip pipe. 


Easier Install CORRECTLY 
under worst conditions Out- 
Of-Round Casing Space 
Between Pipe Casing Wide Vari- 
ations Casing Wall and Coating Thickness Mud 
Casing ends beveled machine hand torch. 


WATER-TIGHT Seal with “L” gasket ........ 
BUTTED AGAINST CASING pressure flange 
tightened studs welded casing. 


TIGHT THE PIPE aircraft cable (4,600# ten- 
sile) tightened gasket lip. Union rubber 
covered INSULATE galvanized cable assembly 
from bare casing structure. 


Always Insulated from the pipe line when Concentric- THE COMPLETED INSTALLATION 


Support Insulator installed just inside casing after the Note that galvanized cable and union cre 
“drag section” place insulated from pressure flange and from pipe. 


STRONG DEPENDABLE THE MEN WHO INSTALL THEM 


REPRESENTATIVES 
Stuart Steel Protection H.E. Kone Keyes Tank Co. Keyes Tank Supply Equipment Sales Service Co., Ltd 
Kenilworth, Los Angeles 15, Calif. Texas Provo, Utah Casper, Wyoming Edmonton, Calgary, Toronto, 


WRITE FOR BULLETIN 249A 


8,000 Pipe Line Casings installed 


1951 with Williamson Bushings and 
Insulators. 


July, 
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PROTECTION 
RECTIFIERS 


Pipelines—and other underground metal 
surfaces—are constantly subject de- 
structive galvanic corrosion. 


This condition occurs under all un- 
controlled circumstances, depending upon 
soil conductivity, moisture content, dis- 
solved oxygen content, temperatures, 
protective coatings, dissimilar metals, 
position other metallic structures, stray 
currents, etc. The way prevent this 
costly damage your underground 
equipment, counteract harmful gal- 
vanic action. G-E Cathodic Protection 
Rectifiers, part properly installed 
system, will just that. 


G-E Selenium Rectifier 


1952 


HOW WORKS 


Engineers know corrosion occurs when 
one metal acts cathode, and another 
soil water. The metal which acts 
the anode slowly corrodes, pits, and 
eventually disintegrates. 


The G-E Cathodic Protection Rectifier 
makes your pipeline the cathode, thereby 
eliminating galvanic actions, shown 
the sketch above. 


FAST INSTALLATION 


The G-E Cathodic Protection Rectifier 
shipped completely assembled. 
bracket the unit permits mounting 
directly pole wall, and specially 
constructed foundations are not required. 
Connectors are designed for rapid in- 
stallation. 


LOW MAINTENANCE 


There are moving parts wear out 
the G-E Cathodic Protection Rectifier. 
Hermetically sealed, oil-immersed selen- 
ium rectifier stacks are long-lived. Oil 
cannot oxidize absorb moisture, and 
never has replaced. Access door 


CORPORATION 


OFFICES PRINCIPAL CITIES 


16991 Broadway, Cleveland, Ohio 


facilitates meter reading, and inspection 
the unit. Two spring clasps retain 
door, and hasp provided for padlock- 
ing. 


WITHSTANDS SEVERE WEATHER 


General Electric’s double-walled con- 
struction has been developed with- 
stand extreme variations weather 
conditions, most common where cathodic 
protection most essential. 


INFORMATION AVAILABLE 


Because conditions differ practically 
every installation, each cathodic protec- 
tion system. should individually engi- 
neered assure complete protection. For 
further information the Cathodic 
Protection Rectifier cathodic pro- 
tection systems, write today for litera- 
ture. 


462-8 


Authorized Distributor GENERAL ELECTRIC Protection Rectifiers 
THE 


ASSOCIATION 
CORROSION 


non-profit, scientific and research association individuals 
and companies concerned with corrosion interested it, whose 


objects are: 


(a) promote the prevention corrosion, thereby curtailing economic 
waste natural resources. 


(b) provide forums and media through which experiences with corrosion 
and its prevention may reported, discussed and published for the 
common good. 


encourage special study and research determine the fundamental 
causes corrosion, and develop new improved techniques for its 

correlate study and research corrosion problems among technical 
associations reduce duplication and increase efficiency. 


promote standardization terminology, techniques, equipment and 
design corrosion 


contribute industrial and public safety promoting the preven- 
tion corrosion cause accidents. 


foster cooperation between individual operators metallic plant and 
structures the joint solution common corrosion problems. 


invite wide diversity membership, thereby insuring reciprocal 
benefits between industries and governmental groups well between 
individuals and corporations. 


incorporated association without capital stock, chartered under the 
laws Texas. Its affairs are governed Board Directors, elected the 
general membership. Officers and elected directors are nominated nomi- 
nating committee accordance with the articles organization. Election 
the membership. 

Inquiries regarding membership, and all general correspondence should 
directed the Executive Secretary the administrative headquarters the 
National Association Corrosion Engineers 1061 Building, No. 
Main Street, Houston Texas. 


Officers, 1952-53 


Columbus, Ohio 


Vice-President 


Treasurer BRANNON 


Houston, Texas 


Executive Secretary ....... CAMPBELL 
1061 Building, Houston Texas 


Direetors 


President 


FONTANA 
Ohio State University, Columbus 


Vice-President 


BRANNON 1952.53 
Humble Pipe Line Company, Houston, Texas 


Past President 


BERRY 1952.53 
Servel Inc., Evansville, Ind. 


Representing Active Membership 


NORMAN HACKERMAN 
University Texas, Austin 


1951-54 


1950.53 
Day Company, Houston, Texas 


AARON WACHTER 1950-53 
Shell Development Co., Emeryville, Cal. 


Representing Corporate Membership 


GODARD 
Aluminium Laboratories, Ltd., Kingston, Ont. 


KENDALL 
United States Steel Company, Pittsburgh, Pa. 


HUMBLE 1951-54 
Dow Chemical Corp., Midland, Mich. 


LARRABEE 1951-54 
United States Steel Co., Vandergrift, Pa. 


MALCOM 1950-53 
The Philip Carey Mfg. Co., Cincinnati, Ohio 


Representing Regional Divisions 


DONOVAN (North East) 
Consolidated Edison Co. Y., New York City 


FRANK WHITNEY, JR.. (North Central) 1950-53 
Monsanto Chemical Co., St. Louis, Mo. 


(South East) 1952-54 
American Cast Iron Pipe Co., Birmingham, Ala. 


(South Central) 1950-53 
James Mavor Co., Houston, Texas 


Harbor Commissioners, Long Beach, 
al. 


Directors Officio 


NOPPEL, Chairman Policy and Planning 
Committee 
Ebasco Services, Inc., New York, 


TED ZAJAC, Chairman Technical 
Committee 


Shell Oil Corp., New York, 


United States Steel Company, Pittsburgh, Pa. 


BALDWIN, Chairman Regional 
Committee 
Johns-Manville Sales Corp:, New York, 


Gulf Oil Corporation, Houston, Texas 
(d) Phillips Petroleum Co., Bartlesville, Okla. 
and 
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National Association Corrosion Engineers 
Association Individuals and Organizations Concerned with Corrosion 


Houston Texas 


Vol. 


JULY, 1952 


No. 


Technical Practices Committee 
Corrosion Salts 


Consolidated Edison Co. New York, Inc. 


ECHNICAL PRACTICES COMMITTEE 

was organized 1951 investigate corrosion 
caused de-icing salts metallic equipment above 
and the ground surface study and 
recommend mitigation measures. composed 
representatives organizations, including sup- 
pliers salt and corrosion inhibitors, automobile 
manufacturers, utility companies, municipalities and 

Salt one the means used cities melt the 
snow and ice from its traffic thoroughfares. Sizeable 
amounts de-icing salts, much 3500 30,000 
tons year, are being used, depending the size 
the city, its geographical location, climate and other 
factors. per capita basis, the quantity salt may 
vary from pounds per year. 

That salt causes corrosion metallic equipment 
well understood. The purpose the committee not 
examine this fact but determine quantitatively 
the severity and extent this type corrosion 
existing equipment. superficial survey the litera- 
ture shows wide range opinion the effects 
the street salts. Many users believe that the cor- 
rosive effect insignificant the face emer- 
gency traffic disruption caused slippery street 
surfaces. Another group feels that salts are the most 
important factor corrosion automobiles and 
buried pipes and cables. 

Late 1951 preliminary questionnaire was sent 
the National Association Corrosion Engineers 
corporate members and 100 other companies de- 
termine their degree interest the de-icing prob- 
lem. Analysis the replies showed that companies 
were concerned with above ground aspects the 
problem, while were interested the effects 
the salt underground equipment. total 105 
companies desired receive reports the subject, 
wished contribute their experiences and re- 
quested representation the Committee. 

Field investigations over the past eight years have 
shown the complexity this problem. Chromate and 
phosphate inhibitors incorporated the de-icing salt 
concentrations approximately one percent 
weight have not prevented the corrosion the extent 


that laboratory alternate immersion testing might 
lead one expect. Apparently, significant factors 
other than salt are involved the deterioration 
the equipment. The field investigations are continu- 
ing and the test data will collected and made the 
basis for future study the committee. 

its first meeting, held conjunction with the 
Eighth Annual NACE Conference and Exhibition 
Galveston, the committee decided prepare 
bibliography papers and articles the subject 
corrosion salt. Members NACE who have had 
experience with this problem are requested for- 
ward the committee for incorporation its bib- 
liography, references the following topics: 


Corrosion automobile bodies. 


Tests steel coupons attached auto- 
mobiles. 


Effects inhibitors preventing cor- 
rosion. 


Salt factor atmospheric corrosion. 


wn 


Corrosion underground lead cables. 
Cathodic corrosion lead sheathing. 
Galvanic corrosion salt solutions. 
Probable mechanism corrosion process. 
preparing future field tests, the committee 


aware that numerous factors enter into the problem 
field testing with coupons. Among these are the 


snow, number times the salt spread, 


the miles traveled the test cars, amount in- 


‘hibitor used, temperature and humidity the 
and other factors. order get comparable 
desirable arrange tests three adja- 


cent cities which controlled conditions salting, 
spreading salt with inhibitor and absence salting 
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prevail. The committee welcomes inquiries from 
cities and towns interested such testing. 


Frank Kulman, Chairman 
Consolidated Edison Co., Y., Inc. 
Irving Place 


George Best 
Mutual Chemical Company America 
1348 Block Street 
Baltimore 31, Maryland 


Coyle 
United Chromium, Inc. 
100 East 42nd Street 
New York 17, 


Crockett 
Chemical Laboratory 
Norfolk and Western Railway Com- 
pany 
Roanoke, Virginia 


Marvin Davis 
Director Public Service 
163 South High Street 
Akron Ohio 


Carl Durbin 
Chrysler Corporation 
Detroit 31, Michigan 


Herbert Endres 
The Goodyear Tire Rubber Com- 
pany 
1144 East Market Street 
Akron, Ohio 


Fair, Jr. 
Koppers Company, Inc. 
Tar Products Division 
Westfield, 


source. 


below: 


Gustin 


National Aluminate Corporation 
6216 West 66th Place 
Chicago 38, 


Hart 
Illinois Bell Telephone Company 
208 Washington Street 
Chicago Illinois 


George Hunt 
Simplex Wire and Cable Company 
Sidney Street 
Cambridge 39, Mass. 


Kaufman 
International Salt Company 
638 Marine Trust Building 
Buffalo 


Kruger 
Rochester Gas Electric Corporation 
East Avenue 
Rochester 


Larrabee 
Research Development Laboratory 
United States Steel Company 
Vandergrift, Pa. 


McCloud 
Ford Motor Company 
3000 Schaefer Road 
Dearborn, Michigan 


NACE Requirements Acceptance and 
Publication Papers 


(Quoted from “Guide for the Preparation and Presentation of 
Papers.’ National Association of Corrosion Engineers, 1061 M & M 
Bidg., Houston 2, Texas.) 


These instructions and suggestions govern preparation papers for 
publication CORROSION, and for presentation meetings the 
National Association Corrosion Engineers. Papers may sub- 
mitted for consideration without invitation. 


Papers submitted are subject the publication rules and policies NACE until released, unless withdrawn 
the author prior presentation publication. Papers shall not rewrite material presented elsewhere. 
The same material not rewritten for presentation printing elsewhere, except that some cases 
article may rewritten and pointed toward particular industry without coming under After 
publication CORROSION, the policy the Association give permission reproduce 
articles verbatim. Such permission shall requested writing. Full credit must given NACE the original 


list members Committee TP-19 given 


Norman Peifer 
Manufacturers Light and Heat Com. 
pany 
800 Union Trust Building 
Pittsburgh 19, Pa. 


Perry 
Commonwealth Edison Company 
West Adams Street 
Chicago 90, Illinois 


Charles Roland 
Calgon, Inc. 
323 Fourth, Avenue 
Pittsburgh, Pa. 


James Shields 
Alox Corporation 
Niagara Falls, Box 556 
New York 


Spalding 
The Dow Chemical 
Midland, Michigan 


Temmerman 
City Chemist 
City Rochester 
242 Main Street 
Rochester 14, 


Wainwright 
Elec. Engineering Dept. 
University Illinois 
Urbana, 


Ralph Wirshing 
General Motors Research Building 
General Motors Company 
Detroit, Michigan 
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Aluminum Alloys for Offshore Pipe Lines* 


EDWARD WANDERER and DONALD SPROWLS 


Introduction 


NUMBER offshore oil and gas wells has 
been rapidly increasing during recent years and 
transportation their production imposes severe 
requirements pipe lines. withstand corrosive 
sea water exposure, conventional steel piping cus- 
tomarily protected external coatings (which are 
not always effective) frequently combined with ca- 
protection which requires periodic anode re- 
These protective measures would mini- 
mized pipe lines more corrosion resistant 
material could constructed reasonable cost. 
The high resistance corrosion many aluminum 
alloys marine environments made desirable 
test aluminum pipe offshore service. This article 
will report the construction and subsequent per- 
formance offshore aluminum pipe line installed 
Matagorda Bay, Texas February, 1950 part 
the gas supply system for the Point Comfort 
Works Aluminum Company America. This 
plant was built reduce aluminum oxide alumi- 
num using electricity generated 120 gas engine 
driven generator units. substantial quantity the 
30,000,000 cubic feet natural gas required per day 
for these engines supplied offshore gas wells 
Matagorda Bay. (Figure 1.) This gathered 
approximately 500 psi and supplied 
the plant undersea piping system consisting 
10% miles 2-inch, 4-inch and 6-inch gathering 
line and 1214 miles 8-inch main line. With the 


ented at the Eighth Annual Conference, National Association 


Engineers, Galveston, Texas, March 10-14, 1952. 


EDWARD WANDERER—Head the Pipe 
and Pressure Vessels Section Aluminum 
Company America’s Sales Development Di- 
vision, New Kensington, Pa. holds 
mechanical engineering from University 
nois, 1940. joined Alcoa New Kensing- 
ton upon graduation, became assistant superin- 
tendent the Tube Division 1943 and 
July, 1946 became engineer the Sales 
Development Divison, gaining his present posi- 
National Association Corrosion Engineers. 


DONALD SPROWLS—Has been with Alumi- 
num Research Laboratories Aluminum Com- 
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exception the 3500 foot long 4-inch aluminum 
gathering line, half the length which entirely 
unprotected, all piping steel, coated and cathodi- 
cally protected insure continuous service. 


Aluminum Pipe—General Characteristics 


Composition 


Compositions standard aluminum pipe alloys 
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Abstract 


The rapid increase offshore oil and gas production 
has intensified the need for pipe material that will 
stand coastal waters and marshes. Corrosion 
problems are severe; steel pipe lines require external 
protection the form protective coatings ca- 
thodic protection both. Resistance aluminum 
alloys marine exposures led construction 
several welded aluminum marine lines, including one 
Matagorda Bay, Texas. This 4-inch welded line, 
3500 feet long with one-half entirely unprotected, 
has been carrying natural gas about 500 psi pres- 
sure for months. After this period service 
inspection showed the exterior and surfaces 
the pipe were excellent condition. There was 
visible concentration attack adjacent the 
welds. Performance confirms corrosion results ob- 
tained from samples 3S, 61S and 63S pipe exposed 
this site and sheet samples the same alloys 
exposed other sites. These results give promise 
unprotected aluminum alloy pipe line will have long 
service life under these exposure conditions. 

Practical techniques have been developed for con- 
struction aluminum marine pipe lines, including 
welding, launching and anchoring. Indications are 
that care must taken not overstress welds dur- 
ing launching. While limited experience date 
shows bare aluminum lines are approximately equal 
coated steel lines first cost, aluminum pipe 
lines probably have cost advantage maintenance 
costs for steel are Additional corrosion and 
cost data are needed before definite conclusions can 
reached regarding the suitability aluminum 
pipe for offshore pipe lines. 


and casting alloys that would considered for 
marine service are given Table The compara- 
tively new alloy, 63S similar the older 61S 
alloy composition, both being the aluminum- 
magnesium silicide type. was developed with the 
object obtaining alloy that would have not only 
high resistance corrosion, but also fabricating 
characteristics that permit its sale lower price 
than 61S. Alloy 63S-T6 being very widely used for 
irrigation piping and estimated that 14,000 miles 
aluminum irrigation pipe are now use. 


TABLE 
Nominal Composition Some Aluminum Alloys 


PER CENT ALLOYING ELEMENTS 
—ALUMINUM AND NORMAL IMPURITIES 
CONSTITUTE REMAINDER 


Man- Mag- 


Copper Silicon nesium ium 


4.5 5 
5.0 
0.7 1.3 0.25 
1.8 3.8 


Figure undersea gas lines Matagorda Bay. 
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Figure 2—Photomicrographs transverse sections thick 

61S-T6 plate exposed three years flowing sea water Kure Beach, 

inch long panel was exposed half immersed. Corrosion 

occurred shallow, localized pits with most the surface relatively 

unaffected. Depth attack measurements are shown. Magnification 

about 10X. Top—Water line area 2.1 mils avg., 7.0 mils max. Bottom— 
Total immersion 0.5 mils avg., 14.0 mils max. 


Figure 3—Surface and cross section welded 61S-T6 extruded balk 
section 3/16-inch thick exposed two years tidewater Miami, 
Weld was made automatic carbon arc process using 435 alloy 
wire. Both extruded sections and alloy welds are excellent condi- 
tion showing only superficial pitting extruded sections too shallow 
noticed cross-section. Magnification about 1X. 


Strength 


Table shows typical tensile properties the 
standard pipe alloys and some casting alloys. 
comprehensive test program carried out 
indicated that the bursting pressure for 
entially welded 63S-T6 Schedule pipe 
wall thickness was approximately 2600 psi. 
control failure occurred and the full 1800 psi well 
head pressure were introduced into the pipe 
failure would not expected. 
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The test program also indicated that bending 
strength welded pipe joints would sufficient 
resist the beam action which occurs the pipe 
being lowered place. 


Resistance Corrosion 

Corrosion tests and actual service experience over 
period many years have demonstrated the high 
resistance corrosion 61S alloy marine en- 
(Figures and 3.) Included the ever 
increasing list marine applications aluminum 
alloys boat hulls, submarine fairwaters and radar 
masts, lifeboats and davits, deckhouses 
structures. Information concerning the performance 
aluminum alloys marine environments has been 
published and need not considered 
detail 

Corrosion data for the older alloy, 61S are naturally 
more complete than those for the newer alloy, 635. 
Sufficient data are available, however, show that 
the resistance corrosion 63S alloy products 
61S alloy products. The high resistance these 
alloys attack sea water shown the excel- 
lent condition extruded shapes 63S-T5 and 
which have been exposed tidewater 
for period one year. (Figure 4.) 
further demonstrated another investigation 
which round tension specimens were machined from 
rod bar 61S-T6, and 3S-H18 and ex- 


thick 
Beach, 
Orrosion 
elatively 
ification 
chloride solution alternate immersion. The losses 
tensile properties caused corrosion (Table 
small all cases, although slightly less for 
and 3S-H18 than for 

Although the inherent resistance corrosion 
alloys good, attack can occur result 
contact with some dissimilar metals contact with 
water absorptive non-metallic material such 
wood. Dissimilar metal contact particularly im- 
portant consideration the case aluminum 
alloy marine pipe line because sea water aluminum 
alloys are anodic other common metals such 
steel and copper-base alloys. imperative, there- 
that proper precautions taken where com- 
ponents aluminum alloys and cathodic metals must 
connected. Considerable literature available 
the subject electrochemical corrosion and design- 
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filler Flow 


allow The surface characteristics aluminum pipe war- 
the use friction factors for “smooth” pipe. 
particular importance gas transmission 
service where pumping required, since head losses 
would kept minimum. loss the original 
should develop with continued use, because 
should cause appreciable surface 
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Corrosion Test Program—Aluminum Pipe Samples 
Pipe 


ALUMINUM ALLOYS FOR OFFSHORE PIPE LINES 


63S-T5 61S-T6 


Extruded 2-inch bars exposed one year sea water tide- 
water immersion Miami, Fla. 


Figure 4—These samples showed only superficial corrosion. Microscopic 

examination revealed few very small localized pits with maximum 

depths 2.4 mils for 63S-T5 and 5.6 mils for 61S-T6. Specimens were 
chemically cleaned. Magnification about 1X. 


TABLE 


Typical Tensile Properties Some Aluminum Alloys 


| | | Elongation, 

Alloy and | Tensile Strength | (Offset=0.2 Per- (,” Diameter 
Temper p-s.i. | cent) p.s.i. Round Specimens) 
| 68,000 | 48,000 19 
37,000 } 32,000 13 
61S-T6........ 45,000 | 40,000 17 
63S-T6 35,000 | 31,000 | 12 
B214*... 20,000 | 13,000 | 2.0 
356-T6*. . 33,000 | 24,000 3.5 

* Sand Cast. 
TABLE tll 


Per Cent Changes Tensile Properties Machined Tension 
Specimens Aluminum Alloys Exposed Sodium 
Chloride Solution Alternate Immersion 


Percent 


SPECIMEN TESTED Change 
63S-T5 | Extruded Rod | Longitudinal He” | 14 +3); —11 
61S-T6 | Rolled Rod | Longitudinal | 46” 14 | 3]; —1 
3S-H18 | Rolled Rod | Longitudinal | Hie” 14 j—1 +1 
63S-T5 | Extruded Bar | Longitudinal | ly” 12 -~ 3} —3 
63S-T5 | Extruded Bar | Transverse | yy” 12 0}; —12 
61S-T6 | Rolled Bar Longitudinal | 1g” 12 
61S-T6 Rolled Bar | Transverse | 12 


Notes: 1. All specimens tested in duplicate; average values given. 
2. Alternate immersion cycle (1 hour); 10 minutes immersion, 50 
minutes drying time air 
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APPROXIMATE 


WATER LEVEL 


Figure 5—Shows the extent marine fouling 
immersed portion pipe specimen and rack 
during months’ exposure Matagorda Bay. 
Specimens shown, left right are: bare steel, 
coated 3S-F, bare 63-T5. Insulated wire leads 
were attached each pipe electrode 
potentials pipes could measured sea 
water. 


num pipeline, specimen 4-inch 63S-T6 pipe was 
placed the bottom Matagorda Bay the header 
platform. After months’ exposure, only discolora- 
tion was found where had been contact with the 
mud bottom. Likewise, significant corrosion was 
found when the marine growth was scraped from the 
surface which was not contacting the 


Matagorda Pipe 


Concurrently with the 4-inch pipe just described, 
more comprehensive test program was started. 
Samples 114-inch pipe were exposed special 
aluminum racks that were attached pilings under- 
neath the header platform Matagorda Bay. The 
foot long samples were exposed vertically 
their length was continuously immersed and half ex- 
posed the atmosphere. Among the various pipe 

aterials included were aluminum alloys 
61S-T6, 3S-F, wrought iron and black steel. Ends 
the aluminum pipes were closed with standard cast 
B214 alloy pipe caps and the ends the ferrous 
alloy pipes were closed with cast iron pipe caps. 
Figure shows rack containing some the pipe 
specimens after months’ exposure Matagorda 
Bay. 


examination the pipe specimens after the 
15-month exposure showed only very slight cor- 
rosion the form scattered minute pits the 
aluminum alloy pipes compared with the considerable 


ASSOCIATION CORROSION ENGINEERS 


"44 MLS avs. 
£9 Max. 


Figure 6—Photomicrographs transverse sections diameter pipe specimens totally 
immersed months Matagorda Bay. Only exterior (top) surfaces were exposed sea 
The broken white lines were drawn photomicrographs ferrous samples indicate 
surface pipes. Original surface aluminum alloy specimens evident because 
attack thinning pipe walls occurred. Results depth attack measurements these 


are given, Magnification about 


rusting and pitting the ferrous specimens. Micro- 
graphs cross sections these pipes and depth 
attack measurements are shown Figure The 
aluminum pipe caps were also excellent 
anti-seize compound (Army-Navy Aeronautical 
Specification AN-C-53, Amendment Superseded 
Spec. JAN-A-669) had been used the original 
assembly the threaded joints and all caps were 
readily unscrewed the time the inspection. The 
welded 61S-T6 exposure racks were also very 
good condition, there being some 
but indication selective attack the welds 
the vicinity the welds. (Figure 7.) 


Miami, Florida and 6-Inch Pipe 


ing exposed the sea water Miami, Florida. These 
specimens were placed horizontally level where 
they are totally immersed high tide. Also 
were two 16-inch long samples 6-inch 
pipe, one containing circumferential butt weld 
the inert gas metal arc process (argon 
employing 43S alloy filler wire. pitting any 
the aluminum alloy specimens was observed whet 
they were inspected after exposure six 
although there was considerable scaling the fer 
rous materials. 


Aluminum Pipe Line Matagorda Bay, Texas 


The aluminum pipe line laid Matagorda Bay 
average depth feet® extends 
3500 feet underwater from one the offshore 
(Well No. State Tract 95, Matagorda 
Calhoun County, Port Lavaca, Texas) the 
platform. (Figures and 9.) 


Materials 


The line was built 4-inch Schedule 
aluminum pipe supplied 40-foot lengths and mil 


40- 


Wa: 


Con 


rollin 
{ 
: avera 
were 
welde 
T 
: 
Pre 
. 
WG 
ithe Ww 
= 


totally 
general 
pipes 


Micro- 
pth 
The 
dition. 
riginal 
The 


These 
where 
made 
any 
when 


xas 


Bay 
nately 
wells 
Bay, 


Flanges were the raised face 600-pound 
welding neck type made from forged aluminum alloys 
and 61S-T6. Studs, nuts and washers 
Alumilite-finished 24S-T4 alloy were used making 
aluminum-to-aluminum flanged joints. Galvanized 
bolts with insulating sleeves, washers and 
gaskets were used for aluminum steel flanged 
joints. Insulation was provided prevent galvanic 
action between the aluminum pipe and the mating 
steel pipe and also serves prevent stray current 
from the cathodically protected steel pipe. The 
aluminum line was separated into two electrically 
isolated sections the insulating joint between the 
bare and coated lengths. Subsequent electrical 
measurements indicated the insulation system was 
effective. each end the aluminum line was 
installed 6-inch 1,000 psi swivel joint casting 
alloy connected the 4-inch line 6-inch 
4-inch reducers 61S-T6 alloy. 


welds were made with 43S filler wire 
the inert gas metal are process (argon tungsten). 
This process permits welding all positions, but 
rolling welds were made practically all cases be- 
cause the greater speed. Time for individual welds 
averaged seven minutes. 

Sections 400 feet long were welded together and 
leaks other evidence unsatisfactory welds 
were found under 1000 psi hydrostatic pressure. Each 
welded joint was then coated, wrapped and 441- 
concrete river weight was attached over the 
foot. 
section 1600 feet long was constructed pipe 
had been mill wrapped and coated with primer, 
coats pipe line enamel, one wrap borosili- 
glass fiber tape and final wrap Kraft paper. 
joints were field wrapped and coated using 
same system. The 1900-foot section was un- 
except for areas under the river weights. 
40-foot length with flanges was incorporated 
each the two sections the line facilitate in- 

Preparatory launching the pipe (Figure 10), 

section was placed skids lubricated 
and pontoons were attached the weights. 
the flanged end was plugged, the pipe was 
off boat, with additional 400-foot sections 
welded into the line until the desired length 
attained. The unprotected section was towed 
well and the coated section the header plat- 
both were lowered place cutting free the 
Necessary welding for completing the tie- 
was carried out barge. 
Construction the line was completed February 
1950 but was not placed immediately service. 
hen gas was finally introduced into the line, two 
were found require repair, apparently 
overstressing during launching. The repairs 
completed barge and the line was finally 
May 17, 1950. 


July, leak was encountered the well 
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Figure 7—Good condition after months’ exposure Matagorda Bay 

welded joints 61S-T6 exposure racks for pipe specimens shown. 

Welds were made the inert gas metal arc process (argon tungsten) 

using 43S alloy filler wire. This weld was exposed just few inches 

above the mean water level. The surface has been cleaned after expo- 

sure, Scattered small pits may observed the rolled channel. 
Magnification about 1X. 
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Figure 8—General layout pipe line (Approximately 3500 feet). 
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Figure risers well head and header platform. 
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Figure 11—Riser well end aluminum line. Marine growth removed 


from one area. 


Figure 13—Construction aluminum pipe line South Louisiana marsh. 


(unprotected) end the line and upon investigation, 
was found the swivel joint gaskets required replace- 
ment. apparent attack the aluminum was 
found during superficial inspection made this 
time. 

October, 1951, after months’ immersion 
the bay, the riser the well, together with about 
feet line, was raised permit thorough in- 
spection the unprotected aluminum. (Figures 
and 12.) Marine growth that completely covered the 
aluminum was scraped away number loca- 
inspection revealed indication significant 
corrosion the piping and the welds. The flange 
and portion the riser above the water line were 
stained with rust from the steel above the joint, but 
appreciable attack the aluminum was observed 
here the water line. Some cratering was noted 
each end the center section the cast swivel 
joint, but was impossible establish whether this 
resulted from corrosion mechanical causes. Electri- 
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and cathodically protected steel line. Ther 


cal potential and current measurements made during 


this inspection ruled out long-line currents 
corrosion. life 
The interior the riser the flange was 
Aluminum Pipe Line—South Louisiana Marsh 
has been reported that the welded 
aluminum crude oil pipe line laid without 
South Louisiana shows evidence 
corrosion after years service’ whereas yp. 
protected steel pipe laid this area develops leaks 
two years and requires replacement five 
The aluminum line was laid May, 1948, the 
bank the Intracoastal Canal, buried 
slightly higher than the surrounding marsh, 
corrosion had been discovered July, 1950, 
which time the line was moved location nearby 
where most submerged the salty water 
(Figure 13.) 
Economic Considerations 


Where construction relatively difficult and 
pensive the case pipe lines laid marshy 
offshore sites, the light weight, smooth surface 
ease handling aluminum pipe result 
preciable economies construction costs. 
experience has proved these economies tend 
the higher material cost aluminum pipe 
steel Even reasonably smooth terrain the 
installed cost premium for aluminum pipe 
not exceeded percent. 

The Matagorda Bay installation did not provide 
exact basis which compare the cost 
protected conventional aluminum line that 


were many extra-cost experimental features tht 
aluminum line, including flanges for the 
sections and for the center insulation, the 
mental coating job and the necessity using over 
size swivel joints with reducers because 
ability. Also, the aluminum welding was not 
the contractor’s cost. can reasonably 
however, that the cost welding would not 
the cost the extra flanges, etc., 
actual aluminum line cost and estimate 
steel were approximately equal, this 
ship should hold true for conventional aluminum 
steel lines. Assuming long life for the aluminum lint 
later economies would result because anode 
ment costs would not incurred. 


Conclusions 


aluminum offshore natural gas gathering 
was successfully constructed Matagorda Bay 
Texas February, 1950, and after 
mersion sea water, corrosion the 
aluminum alloys was found negligible. 
able results have also been experienced with 
protected aluminum crude oil gathering line that 
been service for months brackish 
south Louisiana. These results give promise 


Figure 12—Swivel joint area. Marine growth removed weld. 
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alloy pipe lines will have long service 
under these adverse conditions. 

addition its resistance corrosion, 


aluminum pipe light weight and easy handle, 


its smooth surface reduces friction losses 
fluids. Cathodic protection being un- 


during 
L Cause 


und 


initial and replacement costs anodes are 
Some additional care must taken 
required than for steel. 
the use established techniques which can 
eaks easily average construction crew, un- 
aluminum offshore pipe lines can con- 
ground protected steel pipe lines. Current ex- 
aluminum production capacity should 
assure availability the metal the future. 
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Hydrogen Evolution Method for 
Evaluation Corrosion Inhibitors for Oil Wells’ 


WILLARD SCOTT and GILSON ROHRBACK* 


Introduction 

THE MOST promising methods for con- 

trol oil well corrosion the use inhibitor 
chemicals downhole injection. Field tests with 
chemicals such sodium dichromate have estab- 
lished that well maintenance costs can reduced 
substantially suitable inhibitor treatment. More 
effective inhibitors are needed, however, and consid- 
erable research progress their development. 

large number substances are reported the 
literature corrosion inhibitors. fact, almost 
every class organic and inorganic chemical has 
been listed possible inhibitor under specific con- 
ditions, The wide diversity results with the same 
chemical under different corrosion conditions shows 
that inhibitor action highly specific, and substances 
effective controlling one type corrosion are 
not necessarily effective controlling different 
type. particular, much the previous evaluation 
data cannot applied oil well corrosion, which 
takes place weakly acidic solutions and the ab- 
sence oxygen. Rapid and reliable methods are 
needed, therefore, classify the large number 
compounds that might useful corrosion inhibi- 
tors oil wells. 

Oil well corrosion known occur electro- 
chemical reaction which iron dissolves anode 
points give ferrous ions and hydrogen ions deposit 
cathode points give hydrogen gas. This process 
may represented the over-all equation 


where hydrogen ions are furnished dissociation 
carbonic acid, organic acids, and many wells, 
hydrogen sulfide. 

order follow the reaction above, neces- 
sary measure either the disappearance one 
the reactants the appearance one the products. 
Four general methods are thus available for de- 
termination corrosion rates and for determination 
effectiveness different substances inhibitors: 


Measurement hydrogen ion consumed. 
Measurement iron consumed. 

Measurement Fe* produced. 


the highly buffered solutions common oil wells, 
measurement the amount hydrogen ion con- 


% Submitted for publication February 16, 1952. 


* Both with California Research Corporation, La Habra, Calif. 


Abstract 


method inhibitor evaluation based measure- 
ment hydrogen evolved during corrosion, appa- 
ratus used, evaluation procedure and typica! test 
results are given. The method was developed simu- 
late oil well corrosion closely possible and 
give rapid evaluation results. Hot brine con- 
tinuously iron coupon and subsequently dis- 
charged from the system prevent build-up corro- 
sion products. Simulation fluid flow 
rotating the sample and provision for 
introduction gas the brine. The gas and liquid 
leaving the iron coupon are separated the 
amount hydrogen the gas stream 
This provides means continuously measuring 
the rate hydrogen evolution and consequeiitly 
the corrosion rate. Effect chemical this rate 
determined injecting into the flow stream 
front the sample and recording the change 
rate hydrogen evolution. Oil not used the 
liquid stream because oil well corrosion ionic 
process and occurs only when metal contact 
with water, 


sumed not feasible and therefore only 
methods can used for inhibitor evaluation. Thes 
three methods supplement each other 


Studies that cannot made readily 


method usually can made another. 

This article presents method inhibitor 
tion based the measurement hydrogen evolvei 
during corrosion. apparatus described 
gives continuous record the corrosion 
Evaluation procedure and typical test results 
given. Results are reported only for tests 
carbonic acid was used the source hydrogen 


Method 

The hydrogen evolution method previously 
been applied mainly static systems containing 
strong acids and relatively high inhibitor concentté 
tions. such systems, accumulation 
products and polarization the metal surface 
decrease the corrosion rate markedly even when! 
inhibitor present. Such conditions are greatly 
ferent from those that exist producing oil 
where only weak acids are present 
liquid constantly renewed. 

the work reported here, the hydrogen 
method was adapted simulate oil well 
closely possible and still give rapid 
results. Hot brine was passed 
iron coupon and subsequently discharged from 
system prevent build-up corrosion 
Simulation fluid flow was accomplished 
the sample and provision was made for 
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gas into the brine. The gas and 
leaving the iron coupon were 
separated and the amount hy- 
drogen the gas stream deter- 
mined, use either gas buret 
conductivity cell. This 
procedure provided means con- 
tinuously measuring the rate hy- 
drogen evolution and consequently 
the corrosion rate. Effect 
chemical the corrosion rate was 
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this chemical into the flow 
the sample and 
the change rate 
could made less than 
minutes. 

The does not use oil 
liquid stream. Advantages 
omitting this particular method far outweigh 
the objection that well conditions are not completely 
Oil well corrosion ionic process and 
only when the metal contact with water. 


stream 


Oil the liquid would displace some the water 
from the metal surface and would decrease the over- 
but not the specific rate corrosion. 

Presence oil could affect the action inhibi- 
however. For example, some compounds might 
preferentially soluble the oil and would re- 
from the corrosive water where they are 
for inhibition. was found preferable study 
effects one the other methods and use 
hydrogen evolution method for evaluation 
compounds inhibitors against corrosion from the 
well brine alone. 


Apparatus 


The apparatus,* shown diagrammatically Figures 
and may divided into four units: solution 
solution heater, corrosion unit, and gas analyzer. 
Corrosive solution was held 10-gallon Pyrex 
(A) provided with inlets for carbon dioxide 
and refill water and outlets for solution and excess 
carbon dioxide, The gas above the solution was 
slight positive pressure and isolated 
the air means the bubbler (C). Solution 
pumped constant rate through the system 
means positive displacement pump (D). 

The solution heater consisted one-gallon oil 
maintained the desired temperature. Monel 
coil carried the solution through the bath and 
provided with two risers (F) which allowed 
carbon dioxide enter the gas vent line. 
The corrosion unit consisted corrosion cham- 
(I), inhibitor injectjon device and 
separator (M). photograph the cor- 
unit shown Figure The chamber was 
entirely glass and had capacity 200 ml. 
can seen Figure the bottom section the 
attached ground glass joint and 
provided with inlet for solution and inlet 
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Figure 1—Schematic diagram hydrogen evolution apparatus. 


Figure 2—Corrosion unit, showing injector, corrosion chamber and 
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Figure 3—Arrangement thermal conductivity cells for gas analysis. 
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Hydrogen Evolution Method 
Evaluation Corrosion Inhibitors for Oil 


WILLARD SCOTT and GILSON ROHRBACK* 


Introduction 

THE MOST promising methods for con- 

trol oil well corrosion the use inhibitor 
chemicals downhole injection. Field tests with 
chemicals such sodium dichromate have estab- 
lished that well maintenance costs can reduced 
substantially suitable inhibitor treatment. More 
effective inhibitors are needed, however, and consid- 
erable research progress their development. 

large number substances are reported the 
literature corrosion inhibitors. fact, almost 
every class organic and inorganic chemical has 
been listed possible inhibitor under specific con- 
The wide diversity results with the same 
chemical under different corrosion conditions shows 
that inhibitor action highly specific, and substances 
effective controlling one type corrosion are 
not necessarily effective controlling different 
type. particular, much the previous evaluation 
data cannot applied oil well corrosion, which 
takes place weakly acidic solutions and the ab- 
sence oxygen. Rapid and reliable methods are 
needed, therefore, classify the large number 
compounds that might useful corrosion inhibi- 
tors oil wells. 

Oil well corrosion known occur electro- 
chemical reaction which iron dissolves anode 
points give ferrous ions and hydrogen ions deposit 
cathode points give hydrogen gas. This process 
may represented the over-all equation 


where hydrogen ions are furnished dissociation 
carbonic acid, organic acids, and many wells, 
hydrogen sulfide. 

order follow the reaction above, neces- 
sary measure either the disappearance one 
the reactants the appearance one the products. 
Four general methods are thus available for de- 
termination corrosion rates and for determination 
effectiveness different substances inhibitors: 


Measurement hydrogen ion consumed. 
Measurement iron consumed. 

Measurement Fe** produced. 


the highly buffered solutions common oil wells, 
measurement the amount hydrogen ion con- 
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Abstract 


method inhibitor evaluation based measure- 
ment hydrogen evolved during corrosion, appa- 
ratus used, evaluation procedure test 
results are given. The method was developed simu- 
late oil well corrosion closely possible and still 
give rapid evaluation results. Hot brine con- 
tinuously iron coupon and subsequently dis- 
charged from the system prevent build-up corro- 
sion products. Simulation fluid flow 
rotating the sample and provision for 
introduction gas the brine. The gas and liquid 
leaving the iron coupon are separated 
amount hydrogen the gas stream deter: 
This provides means continuously meas suring 
the rate hydrogen evolution and 
the corrosion rate. Effect chemical rate 
determined injecting into the flow stream 
front the sample and recording the change 
rate hydrogen evolution. Oil not used the 
liquid stream because oil well corrosion ionic 
process and occurs only when metal contact 
with water, 


sumed not feasible and therefore 
methods can used for inhibitor evaluation. 
three methods supplement each other 
tools. Studies that cannot made readily one 
method usually can made another. 

This article presents method inhibitor 
tion based the measurement hydrogen 
during corrosion. apparatus described 
gives continuous record the corrosion 
Evaluation procedure and typical test results 
given. Results are reported only for tests which 
carbonic acid was used the source hydrogen 


Method 

The hydrogen evolution 
been applied mainly static 
strong acids and relatively high inhibitor 
tions. such systems, accumulation 
products and polarization the metal surface 
decrease the corrosion rate markedly even when 
inhibitor present. Such conditions are greatly 
ferent from those that exist producing oil 
where only weak acids are present 
liquid constantly renewed. 

the work reported here, the hydrogen 
method was adapted simulate oil well 
closely possible and still give rapid 
results. Hot brine was passed continuous'y 
iron coupon and subsequently discharged 
system prevent build-up corrosion products 
Simulation fluid flow was accomplished 
the sample and provision was made for 
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into the brine. The gas and 
liquid leaving the iron coupon were 
and the amount hy- 
drogen the gas stream deter- 
mined, use either gas buret 
conductivity cell. This 
procedure provided means con- 
measuring the rate hy- 
the corrosion rate. Effect 
the corrosion rate was 
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Gas VENT Line 


this chemical into the flow 


The does not use oil 

liquid stream. Advantages 

this particular method far outweigh 


objection that well conditions are not completely 
Oil well corrosion ionic process and 
only when the metal contact with water. 
the liquid would displace some the water 
the metal surface and would decrease the over- 
amount, but not the specific rate corrosion. 

oil could affect the action inhibi- 
however. For example, some compounds might 
preferentially soluble the oil and would re- 
from the corrosive water where they are 
for inhibition. was found preferable study 
these effects one the other methods and use 
the hydrogen evolution method for evaluation 
compounds inhibitors against corrosion from the 
well brine alone. 


a 


Apparatus 


The apparatus,* shown diagrammatically Figures 
and may divided into four units: solution 
solution heater, corrosion unit, and gas analyzer. 
Corrosive solution was held 10-gallon Pyrex 
(A) provided with inlets for carbon dioxide 
refill water and outlets for solution and excess 
The gas above the solution was 
slight positive pressure and isolated 
the air means the bubbler (C). Solution 
pumped constant rate through the system 
means positive displacement pump (D). 
The solution heater consisted one-gallon oil 
bath maintained the desired temperature. Monel 
metal coil carried the solution through the bath and 
Was provided with two risers (F) which allowed 
liberated carbon dioxide enter the gas vent line. 
The corrosion unit consisted corrosion cham- 
ber (I), inhibitor injection device (G,H) and 
separator (M). photograph the cor- 
unit shown Figure The chamber was 
pmade glass and had capacity 200 ml. 
can seen Figure the bottom section the 
chamber Was attached ground glass joint and 
Provided with inlet for solution and inlet 
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Figure 1—Schematic diagram hydrogen evolution apparatus. 


Figure 2—Corrosion unit, showing injector, corrosion chamber and 
liquid-gas separator. 
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Figure 3—Arrangement thermal conductivity cells for gas analysis. 
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Figure and persistency evaluation sodium sulfite 
100 ppm. and 165 degrees 


for carbon dioxide. The carbon dioxide inlet termi- 
nated sintered glass disc near the bottom the 
chamber. third opening the chamber was pro- 
vided that the solution could connected 
reference electrode. 

The top the chamber was fitted with thermom- 
eter well, mercury-seal stirring well and outlet 
tube. These parts were made single unit avoid 
connections through which hydrogen might lost. 


/ 


Iron coupons used the apparatus were inch 
lengths cut from SAE 1015 steel tubing. They 
were slotted one end fit the glass T-support 
the stirring rod. When the electrode potential 
the coupon was followed, the coupon was at- 
tached directly iron stirring rod and electrical 
contact was maintained through the mercury seal. 

The inhibitor injector device was standard 
hypodermic syringe (G). The plunger the syringe 
was driven constant rate synchronous clock 


motor (H). The rate advance the plunger could 


changed changing the gear ratio between the 
motor and traveling screw. 

Effluent from the corrosion chamber discharged 
into the gas-liquid separator (M), The inlet and 
liquid outlet the separator bulb were arranged 
that liquid and gas were retained long enough 
give complete separation. Liquid from the separator 
was discharged from the system through the U-tube 
trap and leveling bulb (N) the drain, This method 
discharge permitted effective separation gas 
from the liquid over wide range gas-liquid flow 
ratios and also prevented air entry the gas ana- 
lyzer. The leveling bulb was open the atmosphere 
prevent siphoning action. 

The gas leaving the separator usually contained 
only carbon dioxide, hydrogen and water vapor. 
the corrosive solution contained acetic acid 
volatile inhibitor was tested, traces these would 
present also. This gas was conducted capillary 
tubing the gas analyzer where the amount 
hydrogen was measured. 

Two methods were used for measurement the 
hydrogen evolved corrosion. The first method 
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used the apparatus shown Figure 
apparatus, carbon dioxide the gas mixture 
removed bubbling the gas through 
potassium hydroxide solution and collecting the 
hydrogen remaining the graduated portion the 
gas buret (P). The two-way stopcock (V7) permit. 
ted gas from the separator directed into 
the buret (P) gas flow meter 

The second and more convenient method gas 
analysis utilized four thermal conductivity cells, 
nected form Wheatstone bridge, and 


ated recording device. Arrangement the 


conductivity unit shown schematically Figure 


During evaluation run, gas from the separator 


was passed through cells (S1) and (S2), while carbon 
dioxide from the supply tank was passed through 
cells (T1) and (T2). This arrangement compensated 


for any change the impurity content the 


dioxide supply inasmuch the conductivity due 
impurities would change approximately the same 
amount each side the bridge. Valves 
(V14) allowed the cells and connecting tubes 


flushed. The bubbler (R) contained concentrated 
sulfuric acid and was included water 
vapor from the gas stream. 


Electrical leads from the cells were brought toa 
control panel, shown dotted lines 
The panel was made cell energizing switch 
(V), current meter (W), and variable resistors (X) 


and (Y). The recorder (Z) was connected 


output the bridge circuit shown. 


Evaluation Procedure 


The liquid used for these corrosion studies was 
three percent solution sodium chloride tap 
water, and was saturated with carbon dioxide. Car- 
bon dioxide was bubbled through the solution for 
least one hour insure saturation and remove 
dissolved air. The solution was heated tempere 
ture about 150 degrees passage through the 
oil bath. this temperature, corrosive properties 
the solution were similar those brine 
ducing oil wells. 

Coupon surfaces were prepared 
acid etching, rinsing with water and 
This preparation was the only one several 
that gave satisfactorily constant corrosion rate 
uninhibited coupon. Several coupons were 
pared one time and stored desiccator. 
were cleaned with carbon tetrachloride 
any grease film just before they were used 
evaluation run. 

the start run, cleaned coupon was 
the corrosion chamber through the ground glas 
joint, valves (V7) and (V8) were opened the 
atmosphere, and pump (D) was started. 
tion had displaced air from the chamber, the 
ber and gas flow line far (V7) were flushed 
several minutes with rapid stream carbon 


ide. The carbon dioxide input then was 


means needle, valve (NV1) that the 
gas output reached the desired level, indicated 
flow meter 


After about minutes, the rate hydrogen 
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this 
Was 
the 


lution was usually constant (0.2 0.3 minute), 
injection inhibitor solution was begun. The 
desired concentration inhibitor the chamber 
was produced proper selection injection rate 
and inhibitor concentration the syringe. The in- 
was normally operated that syringe 
emptied approximately one hour, but the 
injection rate could changed either twice 


gas one-half the normal value changing gears. 
normal injection rate, concentration 0.14 

are When the inhibitor was not water soluble, organic 
miscible with water and having boiling 
irbon 


points above 200 degrees were used. Dioxane and 


ough carbitols were useful for this purpose. Lower boiling 
were not suitable because they vaporized 
hot solution and often caused the inhibitor 
precipitate without dispersing. 

most efficient absorption carbon dioxide 
from the vas was obtained use percent 


rated 
vater 


This solution was considered spent when the 
required more than six inches travel 
through the solution attain minimum size. Com- 
available carbon dioxide contained enough 
insoluble percent potassium hydrox- 
solution give appreciable quantity un- 
gas. This background rate was subtracted 
the total collection rate observed during run 
order obtain the true hydrogen evolution rate. 
background was obtained making run with 
coupon the corrosion chamber. The percent im- 


toa 
vitch 
(X) 
the 


was used, and therefore the background correction 
Car- determined from time time. The observed 
for average for several tanks USP carbon dioxide was 


percent unadsorbed gas. 
Use the thermal conductivity bridge place 
the gas buret involved several modifications the 


analysis procedure. outline steps after coupon 
had been placed the chamber given below: 

Valves (V7) and (V8) were opened the 
vely atmosphere and the chamber and gas flow lines were 
flushed. Gas flow was adjusted give the desired 
ried flow The cells bridge were then 
for with carbon dioxide from supply tank (B). 
Valve (V12) was turned flow meter (U). Gas 
pons flow from the supply tank was adjusted means 
needle valve (NV2) give the same flow rate through 
cells (S1) and (S2) that from the corrosion cham- 

The bridge was energized closing switch (V) 
resistance (X) was adjusted for proper bridge 
current indicated ammeter (W). Slide wire (Y) 
adjusted give zero reading the recorder. 
Valves (V7), (V10), and (V11) were turned 
the corrosion chamber entered cells 
otal When the recorder showed constant reading, 
inhibitor was started. Values recorder 

readings were changed percent inhibition means 
curve for known mixtures hydro- 


and carbon dioxide. 
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Figure 5—Evaluation sodium sulfite 165 degrees multiple 
coupon method. 
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Figure 6—Evaluation sodium sulfite 165 degrees single 
coupon method. 


Test Results 

order establish that the volume gas col- 
lected over potassium hydroxide solution was true 
measure the corrosion rate, coupon was allowed 
corrode the apparatus for seven hours and the 
gas was collected over potassium hydroxide solution 
large buret. During that time 87.4 gas were 
collected, calculated standard conditions. The 
coupon was found have lost 0.206 grams. This. 
weight SAE 1015 steel (99 percent iron) should 
liberate 90.5 hydrogen STP. analysis 
showed carbon dioxide carbon monoxide 
present the collected gas. Assuming, therefore, that 
the gas was pure hydrogen, the volume collected 
corresponds 96.5 percent the iron dissolved 
from the 

The curve typical evaluation run shown 
Figure Data for this and subsequent runs reported 
were taken means the gas buret for determina- 
tion hydrogen evolution rate. The figure shows 
the effect 100 ppm sodium sulfite hydrogen 
evolution rate for steel coupon solution con- 
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Figure 7—Inhibitor effectiveness concentration for sodium sulfite 
165 degrees Both single and multiple coupon methods. 
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Figure 8—Inhibitor effectiveness concentration sodium dichromate 
dihydrate 155 degrees Single coupon method. 


INHIBITION 


PERCENT 


PPM THIOUREA 


Figure 9—Effect temperature inhibitor effectiveness thiourea. 
Single coupon method. 


taining three percent sodium chloride and 
was saturated with carbon dioxide. The curve 


the rate decrease corrosion during initial 


ment, the maximum inhibitor effectiveness 


and the persistency the film after treatment was 
stopped. 

Effect several different concentrations sodium 
sulfite shown Figure Smooth curves 
drawn for evalyation 10, and 100 ppm 
tor. Each concentration was tested different 
ber coupons referred hereafter the multiple 
coupon method. 

Another type evaluation procedure using sodium 
sulfite shown Figure which single coupon 
was subjected successively increasing 
tion inhibitor. This procedure referred 
the single coupon method. 

Figure shows the data Figures and plotted 
inhibitor effectiveness versus concentration. Values 
shown for percent effectiveness were from 
the relative heights flat portions the curves 


Figures and Points derived from 
and multiple coupon methods are shown the 


The plot inhibitor effectiveness versus 


tration for sodium dichromate shown 
The same type curve for thiourea two 


temperatures shown Figure Data for Figures 
and were obtained the single coupon 

Table presents evaluation results obtained the 
hydrogen evolution method for number 
pounds different types. 


Discussion 


Valuable criteria for inhibitor evaluation which 
can obtained directly from results the hydrogen 
evolution method are follows: 


Rate decrease corrosion immediately 
after inhibitor injection. 


Inhibitor effectiveness function con- 
centration, 


Persistency inhibitor film after injection 
stopped. 


Figure the slope that part the 
between points and indicates the rate 
crease corrosion immediately after inhibitor 


TABLE 


Inhibitor Effectiveness Determined Hydrogen Evolution 
Method for Several Substances with Different Functional 


Concentration) Temperature _Per Cent 
SUBSTANCE ppm 
Butyl mercaptan............ 150 
Diethyl aniline.............. 100 165 
Diethyl sulfide.............. 150 
Dithiocarbonic acid......... 50 150 63 
Naphthenic acids........... 100 165 
Petroleum sulfonates........ 100 165 
Sodium dichromate.......... 165 
Soldium sulfite.............. 165 
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jection. Effective inhibitors usually give more rapid TABLE 
corrosion rate than poor ones. steep Comparison Inhibitor Effectiveness Under Different Conditions 
high inhibitor effectiveness. For example, Figure Hydrogen Evolution 
shows that sodium sulfite reacts rapidly and yet SUBSTANCE Conditions Inhibition Per Cent Inhibition 
highly effective. The percentage decrease cor- 0.7% 
rosion rate from point point measures the 
effectiveness the inhibitor. Thus, the effectiveness 01% 


The slope that part the curve between points 

protective film produced the inhibitor. For pur- 


index used. Persistency index defined the 


* Inhibitor concentration 0.01 percent, temperature 165° F. 
reciprocal the average slope the line between References end paper. 


where injection was stopped and point 
where the film provides protection which only TABLE 

the protection The persistency index Results Different Evaluation Tests Carbonic Acid Solution 


sodium sulfite calculated from Figure about 
Indices ranging from 0.1 have been 

for inhibitors. SUBSTANCE Conditions Inhibition Per Cent Inhibition 


LITERATURE 


Hydrogen Evolution 
hod* 


Figure shows the effect concentration the Naphthenic 0.01% 
initial rate inhibition and the final effectiveness. 
shown the curves for sodium sulfite, corrosion 


rate found generally decrease more rapidly with 


increase inhibitor concentration. The single cou- 
method, illustrated Figure provides more 
rapid method obtaining evaluation data for several Inhibitor concentration 0.01 percent, temperature 165° 
concentrations inhibitor when only final inhibitor References end paper. 
effectiveness desired. 

The relationship between inhibitor effectiveness 
concentration obtained more readily from the 
curve shown Figure The maximum effec- 


centration shown the table for the hydrogen evo- 
lution method the highest concentration considered 
economical for oil well treatment. Values the last 


expected from specific concentration column the table are taken from Table the 
read directly from the curve. Figure also preceding section. 

ishows that results from the single coupon method Results from many other studies are also limited 
with those from the multiple coupon method. application because tests were carried out closed 
Figure shows that effectiveness inhibitor static systems, wherein concentration corrosion 
reach maximum specific concentration. products could build presence the test cou- 
means that partial protection inhibitor pon. Even for such studies made carbonic acid 
concentration cannot always increased use solutions, results should not applied oil well 
more inhibitor. Note that the effectiveness the treatment without further testing. Table III gives 
type inhibitor, sodium dichromate, increases which illustrate how results from closed 
with increase concentration whereas systems carbonic acid can misleading when 


applied systems where carbonic acid continu- 
ously renewed. 

Results from the above tests napthenic acid and 
petroleum ‘sulfonates, all made California Research 
similar samples, show the extreme effect that re- 
newal the solution may have inhibitor 
ness. Differences shown for the last two inhibitors, 


the adsorbed type inhibitor, thiourea, 
limiting effectiveness low concentration. 
Selection substances suitable oil well corro- 
sion inhibitors use the hydrogen evolution 
method gives results which are often surprising 
view the results inhibitor studies found 
the literature. Many the previous studies were 
out corrosive solutions far different from 


found oil wells. Accordingly, conclusions diethyl sulfide and thiophene, cannot attributed 

from such results should not applied oil entirely solution renewal the evolution method, 

well treatment without further testing. inasmuch concentrations tested were also different. 

Table gives examples which illustrate how test evident that evaluation data obtained under 

from strong acid solutions and high inhibitor set conditions may not apply even qualitatively 

can misleading when applied under different set conditions. 

acid solutions and low inhibitor concentrations. Results presented this paper have been confined 

can all the compounds would classi- corrosion studies using carbonic acid-sodium chloride 
good inhibitors the basis literature solutions. The method readily adaptable, however, 
would not effective oil well inhibi- study corrosive effects hydrogen sulfide, organic 

for acid corrosion. The inhibitor con- acids and water soluble salts. combinations volatile 
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acids are used, the thermal conductivity unit cannot 
used without troublesome calibration. 

Although corrosion oil-brine systems can 
studied more satisfactorily different apparatus, 
special procedure was devised determine whether 
the effectiveness inhibitor would changed 
were injected the presence oil. test coupon 
was agitated air-free mixture oil and water 
containing the desired inhibitor. After one-half hour, 
the coupon was removed from the mixture and its 
corrosion rate followed the hydrogen evolution 
apparatus. Results from this test would equivalent 
those given the last portion the curve 
Figure from points D-to E.-In general, the inhibited 
rates for series compounds tested this method 
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showed qualitative agreement with rates found 
the usual method. 

The hydrogen evolution method does not 
complete evaluation chemicals oil well 
tors, but does provide rapid 
means for screening large number 
inhibitors. 
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ERRATA 


Gasoline Resistant Tank Coatings. Corrosion, No. 
195-204 (1952) June. 

Page 195. Delete from the abstract the fourth para- 

graph beginning: discussion the problems 


Page 197, substitute the paragraphs below for those 
column one beginning with the words: “Figure 


The polysulfide-type material 
was applied average thick- 
ness 13.1 mils (52 measurements 
taken; minimum reading, mils; 
maximum reading, mils). This 
involved initial brush coat, fol- 
lowed three spray coats. The 
vinyl-type material was applied 
average thickness 7.4 mils 
(53 measurements taken minimum 
reading, mils; maximum reading, 
mils). This involved initial 
brush coat, followed five spray 
coats. The Saran-type material was 
applied average thickness 
7.1 mils (35 measurements taken; 
minimum reading, mils; max- 
imum reading, mils). This re- 
quired five brush coats. 

Figure shows area the 
tank after coating with the Poly- 
sulfide-type material. Figure 
shows the same area after being service for 
months. 


Transposing the two paragraphs involved. 


Page 201, table bottom page, under 


“Barrels, 50,000” rightmost column, item 
from bottom, change read: 


Two-25,000 


Changing the figure the word “Two.” 


Page 202, left column, fourth paragraph beginning: 
“a. Using substitute the following two 
lines for the second and third lines the paragraph: 


ing spray gun with number air cap 
AV-15-D fluid tip. Pressure tank should oper- 


Changing the number and the designation 
AV-15-AC-N AV-15-D. 
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Vigilance Und 

Electrochemical Corrosion Buried Pipe Lines 

BRYAN PATTERSON 

Introduction 

ACK the gold-rush “days Forty-Nine” the 

pioncer “vigilantes” considered their civic duty BRYAN PATTERSON—Western manager for 
fight undermining forces subversive actions protecting metals against corrosion since 
threatening public welfare. 1937 when was experimental engineer for 


Today. the present “Steel Age,” corrosion engi- 
neers have definite job vigilance guardians 
against rust, electrolysis, galvanic action and other 
agents corrosion. Today public welfare leans very 
heavily steel and other metallic structures for 
support all phases daily life. impossible 
think present day living without including steel 
other metals industrial framework, arteries 
supply and fabric communication. 
The subversive activities the agents corrosion 
varicd and complex. The breadth the field 
corrosion mitigation requires concentration spe- 
cific problems. This article will attempt sum- 
current practices providing insulation and 
protection against electrochemical corrosion buried 
pipe lines. 


Corrosion Demands Vigilant Control 


recent United Nations conference the 
conservation the world’s resources, Dr. 
Uhlig the Massachusetts Institute Technology 
gave estimate billion dollars annually for 
the cost corrosion. 

Underground corrosion the accounts for 
over billion dollars alone. this country there are 
1,600,000 miles buried metal, including pipe, cable, 
conduit, and rail track. Pipe lines underground 
measure over 500,000 miles with estimated value 
billion dollars. Annual corrosion loss the oil 
industry alone between 200 and 300 million dollars. 
Several major oil companies budget over million 
dollars each year for corrosion reconditioning work, 
pipe 


“Corrosion electrochemical action. illustrates 
tendency all things return their source 
nature. Just the trees the forest revert, eventually 
the soil from which they sprang, steel pipe buried 
earth will also revert the iron oxide from which 
was originally produced, unless the cyclical conditions 
nature are arrested 


Old Mother Nature, who gives the many benefits 
steel and other metals refined from her earth-held 
ores, also imposes the job continual vigilance 
see that her refined metals not rust back their orig- 
earthen state. buried pipe lines corrosion 


B& Presented at a Western Regional Meeting, National Association of 
Engineers, Los Angeles, Cal., November 9, 1951. 


Corrosio 


Plastics Division Firestone Tire Rubber 
Co., Akron. Since 1939 with Hill, Hubbell 
has had extensive pipe protection experience. 
registered engineer, was trained Utah 
University and Carnegie Institute. super- 
vised volume processing DDT during World 
War with army engineers. NACE 
member. 


Abstract 


The need for control corrosion underground 
metal explained and elements planning electro- 
chemical control outlined. Principles weighing 
dielectric control with economics are given and 
limitations and sequence recommended dielectric 
tests are listed. 

survey common specifications and inspection 
fundamentals followed recommendations con- 
cerning electronic inspection after lines are service. 


allowed running start back its place origin unless 
vigilant control exercised retard electrochemical 
action—which starts soon the pipe goes under- 
ground. 


Progress NACE Electrochemical Corrosion 


The National Association Corrosion Engineers 
accomplishing much toward the prevention and correction 
corrosion all forms. Dr. Uhlig his United 
Nations report said corrosion cost could reduced 
percent comprehensive corrosion control program. 
That would saving over billion dollars year. 
The NACE helping all the heavy industries such 
oil, steel, chemicals, natural gas, power, telephone com- 
panies and many others. The mutual cooperation among 
engineers industry and among industries responsible 
for much recent progress especially toward improved 
standards. Each year there better understanding 
the mutual problems retarding electrochemical cor- 
rosion. 


Necessity for Corrosion Control Program 


One the main problems corrosion engineers have 
right now put the results research and modern- 
ized techniques into practical operation. Corrosion en- 
gineers have assembled plenty evidence refute the 
old practice “put the ground and see what hap- 
pens.” Most companies readily recognize sound 
policy prevent corrosion from the start, but many 
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companies have not yet put complete advance protection 
program into effect, even though has been well proved 
that planned control program will pay out. 


Quoting recent statement the general manager 
one the leading oil and gas 


“Some top executives are slow recognize the direct 
losses from corrosion, and connect its many indirect 
losses with their cause. Some them are super-salesmen 
business administrators, quite unfamiliar with the 
electrochemical mechanisms corrosion. And some 
operators and engineers have insufficient data the 
past costs corrosion, and the effectiveness and pay- 
out preventative measures, sell their need 
the 


But most progressive operators over the country recog- 
nize the necessity for well-designed, economically- 
balanced program. 


Planning Electrochemical Control 


The first step planning electrochemical program 
for effective corrosion control combine cathodic 
protection with insulation substantial dielectric 
strength. 


Provision should made initial design for proper 
balance cathodic protection and dielectric insulation. 
The following quoted from paper this year’s AGA 
Operating Section Meeting written Clyde McGraw 
the Transcontinental Gas Pipe Line Corporation, 
entitled— 


“WHY INCORPORATE CORROSION CON- 
TROL PROGRAM THE EARLY STAGES 
CONSTRUCTION MODERN GAS SYS- 
TEM.” 


“Protective coating and cathodic protection hand 
hand. the coating not quite perfect then the cathodic 
protection makes the difference. Because the 
effective, though not perfect, insulation, one cathodic unit 
may protect miles coated pipe instead 500 feet 
bare pipe, thus the cost operation nominal. The 
economic and most ideal corrosion control program 
one which protective coating and cathodic protection 
are used conjunction with each other.” 

“No known methods soil survey technique can predict 
with satisfactory accuracy exactly where, how severe 
pipe line corrosion may be.” 

“The history other pipe line companies reveals that 
the soil practically all states where there are under- 
ground structures corrosive some extent. This 
indicates the desirability and even the necessity con- 
tinuous pipe line 


Transcontinental recognized that the ideal time in- 
stall protection was the original design and construc- 
tion. 

“The first step taken the Transcontinental Gas Pipe 
Line Corp., was general one providing insulation 
coating the pipe with coal tar base enamel and fibre 
glass reinforcing wrapping for the entire 

“hot-spots,” extra coating was used Transconti- 
nental and the whole program incorporated advance pre- 
cautions looking toward eventual cathodic protection. 


Protecting Safety Factors High Pressure Lines 
Today, high-carbon steel pipe lines are carrying heavy 
pressures with walls often percent lighter than used 
years ago. The necessity using advance corrosion 
precaution high-pressure light-wall lines obvious. 
Safety factors high-pressure lines are improved the 
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stronger steel. But the rates corrosion and pitting 

not reduced except planned mitigation. Extra 
cautions corrosion control high pressure lines 
new procedure. long ago 1910, Allen Hazen, dielec 
veloper the Hazen-Williams formula for natio 


efficient friction, factor, said, regarding 
design— insulz 
“Tt feeling that will not generally pay in- 
crease the thickness the plates, but the money will 
better better coatings and more careful 

Mr. McGraw his recent corrosion report the 

AGA explained why his own company used extra 
cautions their high pressure lines, 
wall pipe than heavier pipe against corrosion, since 
pitting, which would not harmful the heavier 
pipe, may lead failure the thin 
Improvements Modern Dielectric Insulation Tests 
The dielectric strength pipe coatings continually 
being improved, and each year brings more progress. 
1938 was reported: 

“The newer wrappings are inherently more waterproof, 

therefore more electricity resistant and now possible 

fully protect perhaps five more miles 8-inch 
wrapped pipe with fractions ampere and one 
cathodic scale. 


For efficient operation cathodic protection Many 


the 
insulation 

“The pipe should thoroughly coated with 

pervious material high electric resistance that can 

applied with few 

Each year new records are made the length and siz tha 
coated lines which have been protected Shi 

One the leading anode makers has just issued 
bulletin the comparative dielectric results rial 
lines 

sts 
“While the complete protection bare line may re- 
quire from 0.75 5.0 current per square foot 
surface area, new well-coated line will require only not 
from 0.01 0.02 per square Scott 

coated line. Protection bare line will 
from 500 times more current than coated 
lines compared one mile bare pipe. 

Dielectric Control With Economic Balance 

The necessity corrosion control program thal 
well-designed and economically balanced 
mentioned—a plan which technically sound and 

mercially practicable—a program that will “pay out.” 

uote again: 
protective coating and quite another achieve standa 
economical and practical manner. The question 
steel pipe protection essentially economic one and 
this factor should not and cannot 
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program, insulation should chosen for its permanent 
fo) . . 
dielectric value and combined proper economic combi- 
nation with cathodic protection. 
insulating material. 
pipe line could protected perfect coating, 
one which contained voids and which would remain 
impervious for long period time. From practical 
point view, there are many reasons why cannot 
attain this type coating.” 
likewise impractical install line with 
coating, for economical permanent protection 
coating, 
“If choose lay line without coating could 


apply cathodic protection, but the number cathodic 


units required and the total power necessary operate 
them becomes 


Tests Standards for Dielectric Materials 


Before World War several series tests were 
made compare the strength and endurance vari- 
underground pipe coatings. Some were acceler- 
tests carried out laboratories and some were 
tests short lengths pipe buried the ground. 
comprehensive program was instituted for com- 
paring and testing actual operating lines national 
scale. However, the pre-war tests did serve weed out 
many coatings that were too costly too weak 
strength. Some the facts brought out 
the AGA and API tests were: 


and chemical properties must stable 
and inert. 


Hot-applied coatings showed better dielectric value 
than cold materials. 


reinforcement yields definite eco- 
nomic advantage. 


rials 


Probably one the greatest contributions the 
was make pipe line men corrosion-conscious 
(if their own leakage and replacement problems had 
not already done so). his report the tests, Dr. 
Ewing, supervisor, stated: 


“At the time these tests started, the practice was 
brush, smear, daub the coating material the pipe. 


“When the pipe looked black was considered coated 


Today, more definite standards are available and 
very effective tests are now employed. 


Electronic Testing Using High 

The electronic holiday detector one the most 
useful instruments for testing the continuity ad- 
vance insulation. applying from 5,000 30,000 
Volts, usually rapid individual impulses from 
per second, voids, skips, holidays, pinholes 
can detected. 

The AWWA recommends adjustment 8,000 12,- 
000 volts for testing coal tar enamel 2/32-inch 3/32- 
inch thick, but otherwise there have been few definite 
standards established for inspection with high 

Thus far, the API and AGA have not set definite 
Voltage requirements. the NACE conference 
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New York March questions were submitted the 
Open Forum which indicated much interest this 
problem: 


“How ‘hot’ (voltage) should ‘jeep’ for testing pipe 
line 


“Do the manufacturers coal tar enamels have 
recommended minimum and maximum valtage for de- 
tecting coatings the field 3/32-inch 5/32-inch 
thickness 

Committees have been appointed the AWWA 
make further studies and set recommendations 
for standards high voltage tests. 

Instead voltage, the Dutch Corrosion Committee 
has adopted the length spark their inspection 
standard. Because differences design and opera- 
tion various detectors, check should always 
made the length spark produced. Usually 
spark should about twice the thickness, but not 
more than three times the thickness the coating. 

The purpose electronic tests secure continu- 
ous coating sufficient insulation value support 
cathodic protection reasonable cost. 

Because cathodic protection effective with only 
one two volts p/s potential, obviously not 
the primary purpose electric inspection show 
that the material will stand thousands volts. The 
reason for using high voltage provide long 
enough spark bridge the thickness the coating 
and reveal any bare metal, voids, gaps, misses 
the coating. 


electric testing the coating with spark about 
twice the thickness the coating continuous coat- 
ing will assured, with any areas bare pipe 
exposed metal held minimum. Electric testing 
must followed careful installation the 
pipe including close supervision the backfilling. 
obvious that one skid-mark unrepaired scar 
will have more square inches bare metal than 
hundreds pinholes combined. 


Limitations Electronic Tests 


High voltage inspection should supervised 
carefully and controlled according the thickness 
the coating. Too much voltage will destroy good 
coating adequate dielectric strength for successful 
cathodic protection. 


obtain equivalent test continuity, 
spark one inch long can safely used coat- 
ing half-inth thick, while 1/16-inch coating 
can tested safely with not more than 3/16-inch 
spark. Higher voltage will not materially 
the total amount square feet metal find- 
ing more voids air gaps. the other hand, 
excessive voltage will puncture numerous pin- 
holes through the sealed insulation, requiring 
unnecessary 

Factors keep mind making electronic 
tests are dryness coating, humidity the air, 
altitude, corona effects, clarity signals, inter- 
vals voltage impulses, well the thickness 
and type coating being tested. 

must always remembered that “absence 
voids” not complete test and that several 
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additional inspection checks should used 
assure permanent service underground. 


Dielectric Inspection Checks 


The following checks the insulation should 


made, addition electronic inspection. 


the material inert? 
Some materials pass detector very well, but 
lose their insulation value after aging the 
ground. The insulation material should per- 
manently inactive both soil and metal. The 
wrapping shielding materials also should 
inert and inactive. 


the coating impermeable? 
Some materials test well when dry, but lose 
some their insulation dielectric value 
when damp wet underground conditions. 


the coating tightly bonded? 
100% tight, solid bond essential per- 
manent life underground. The detector does 
not prove this itself, and close check 
pipe cleaning, primer-curing, and application 
needed. 


Homogeneous materials? 
Some materials contain thinners mixtures 
dissimilar materials which time lose their 
original dielectric value. 


Hot cold application? 


Most cold applications depend evaporation 
for hardening. Thermoplastic (hot-applied) 
coatings not alter their insulation value 
properly applied the approved molten state. 


Multiple coat single coat? 
According exhaustive tests, “Multiple appli- 
cation automatically minimize the probability 
continuous imperfections through the pro- 
tective 


Mechanical strength well 

dielectric strength? 

The coating must capable resisting un- 
derground soil stress and physical forces 
varying degrees. While padding external 
shielding can provided, the coating materi- 
als themselves should have reasonable mechan- 
ical strength. 

The final test practical dielectric value the 
length useful service underground. There are many 
variables underground conditions, including changes 
soil acidity, moisture content, aeration, soil stress, 
stray currents, temperature changes, etc., which will 
make more severe ultimate tests than can given 
accelerated tests above-ground. But the above 
checks, plus electric inspection, will greatly reduce 
chances failure underground. 


Standardization Insulating Materials 


addition the customary inspection checks, the 


engineer should course guided previous 
service records, experience manufacturers and 
special conditions the job. 


Not long ago there were dozens types mate- 
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rials used for coating underground lines. Only 
years ago, one the leading applicators needed 
100 combinations coating and wrapping specifica. 


tions handle various jobs over the 


API and AGA tests, plus practical experience pipe 
line owners, have reduced the list four five 
standing standard materials today, including coal 
enamels, asphalt coatings, wax-type coatings and 
cement combinations. Many kinds wrapping 
also been used over the years, including cloth, burlap, 
metal foil, plastic films, wood, etc. Apparently, for 
underground use, asbestos felt and fiber glass 
best survived the tests time and experience. 


Improvements continually are being made the 


ardization insulation materials. For example, coal 


enamel now manufactured three grades, follows: 


Regular Enamel—refined coal tar pitch—also called 
pipe line enamel and standard enamel. 


Semi-plasticized Enamel—also called intermediate 


modified, 60-40 blend, medium enamel. 


Plasticized Enamel—coal tar derivative 


known waterworks enamel and winter 


Factors consider choice materials 
condition pipe, terrain pipe line, season year, 
permanence line, accessibility for repairs, 
bility skilled labor, weather conditions, etc. 

Each the widely used types materials has 
tain built-in advantages that can utilized spe 
cific construction conditions. 


Specifications and Inspection Fundamentals 

Pipe line coating progress has 
along with other phases pipe line design and 
struction during the recent rapid-expansion 


“Perhaps the most significant development the pipe 
coating field during the past few years has been the 
improvement the methods applying protective 


total several million dollars now invested 
coating plants equipped provide more 


conditions and techniques for economical 


specialized and experienced coating service not usually 
4 17 


“Application professionals economical and provides 
available within the owner’s organization. 


Most pipe line builders agree with the findings 
the API, AGA and Bureau Standards tests, 
results are proportionate the care and methods 
application. But care workmanship has been some 


times overlooked. 


“The coating the pipe usually has been the most 
bothersome operation the construction pipeline. 
reflection the pipeline builder say has 
not always coated the pipe properly. must have had 
great ability and resourcefulness and exceptionally good 


Engineers today are corrosion-conscious 


now that improved equipment and facilities are 
able, better jobs are being specified and installed. 


Standards Workmanship Application 


Available standards are the American 
Association Specification 7A-6—1950 
“Tentative Code Good Practice.” 
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work improve these standards from year year. 
The AWWA specification the most complete 
present, with the following items 
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Pipe Preparation—Cleaned bright metal, prefer- 
ably blasting. Primed with exact quantities uni- 
formly dispersed and carefully dried for proper cure 
with controlled temperature. 


Coating Application—Bonded absolutely tight metal 
and continuous. 


Wrapping Application—Tight and smooth, with 
buckles gaps. 


Loading and Shipping—To approved American Associa- 
tion standards, which specify unit-loading and provide 
for warranted safe 


The quality workmanship depends experienced, 
permanent crews, and trained, vigilant supervision. 


“The engineer must guided the knowledge and 
the operators, their past service records, 
and ability comply with spcifications every de- 


Many variables must controlled, including the 
pipe, temperatures, dust conditions, size 
job, ete. 


requires especially capable have properly 
heated bitumen quantity and neither too 
hot too cold. The pipe must perfectly dry and 
clean before primed and must primed far enough 
but not too far advance the coating. Considering 
all these things the contractor can hardly expected 
concerned over few small pinholes bare places 
the coating. Yet these flaws must prevented the 


9920 


coating serve its intended purpose. 


The most suitable conditions for proper insulation 
found indoors the permanent mills, where new 
can processed conveniently and economically. 


Safe Practices Shipping and Transportation 
approved methods are followed, mill-wrapped 


can shipped long distances and handled safely 
the pipe line trench even the roughest mountain 

The American Railroad Association has approved 
standard specifications for loading pipe for safe ship- 
including warranty satisfactory delivery. 
factory-wrapped pipe today shipped with 
which the railroad association specifica- 
1 


ons are 


“ 

Over 26,000 cars have been loaded this method 
(before 1937) without single claim against car- 
rier, thus demonstrating that mill coated and wrapped 
pipe can shipped without damage 


The unit-load method essentially requires padding 
banding the entire carload into one bundle 
phere chafing the pipe against the floor 
ides the gondola, nor between adjacent lengths 
pipe. the present time estimated that ap- 
10,000 carloads factory treated pipe 
hipped each year. One coating company alone han- 
led over 4000 carloads 1950. 

Transportation coated pipe from railhead stor- 
yards can handled with complete safety using 
equipment. Most line-pipe these days 
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relatively thin-wall pipe. The pipe line builders try 
keep the pipe ends round and true for welding, and 
avoid dents damage the steel itself. The slam- 
bang methods years ago are longer used, 
even bare pipe. general, qualified pipe line con- 
tractors have equipment designed handle wrapped 
pipe just safely bare pipe, including wide slings 
and wide-surface skids. normal weather, coated 
pipe can bent safely without breaking the insula- 
tion. Engineers usually require careful bending, 
especially light pipe, avoid kinking the steel. 
Coatings can specified with sufficient plasticity 
stand much physical expansion the 


Inspection Coordination with Field Construction 


Coating specifications and inspection procedures 
are influenced seasonal construction requirements. 
For winter installations, for mountain work with 
warm days and cold nights, the plasticized types 
insulation should used. Regular, standard 
enamel used most the warmer installations such 
the South and Southwest. 

Construction schedules nowadays often depend 
availability the component materials well 
seasons the year. Many the coating plants have 
storage space assemble complete pipe stocks and 
then ship suit construction schedules. 

Improvements methods coating joints have been 
developed which considerably simplify the use 
factory wrapped pipe. There are now available special 
joint coatings, including adhesive insulation tapes, 
hot-applied tapes, self-sealing compounds, dispensa- 
ble jackets molds for pouring hot coatings, well 
the well-known spiral-wrap cigarette-wrap 
methods using the same materials the pipe. 
The choice joint materials depends type in- 
stallation, number joints, accessibility, and other 
factors. every method thorough inspection should 
exercised, and enough joints should electrically 
tested check the workmanship application 
well the insulation value materials used. 


Electronic Inspection After Lines Are Service 


pipe insulation after lines are service using 
Pearson detector CRC Faultometer. Basically, 
these instruments indicate weak spots the insula- 
tion amplifying the intensity signals from ex- 
posed metal the underground pipe. Many difficul- 


ties are encountered getting satisfactory tests 
conductance lines service, the lines tested 
must isolated from other lines structures 
obtain @ecurate readings. 

the AGA and API tests Shepard and Ewing, 
was found that certain precautions were necessary. 


“The chief sources error are: Polarization, 
Galvanic potentials within the circuit, and The move- 
ment the electrolyte within the capillary pores elec- 


committee seven NACE engineers has been 
working this problem and recently reported that 
conductance can measured “on top of” existing 
protection current, provided that all sacrificial anodes are 
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disconnected and all possible connections other lines 
cut off that the current drained one 

general, the most effective procedure origi- 
nally install lines with nearly continuous advance 
insulation possible and then fortify the electro- 
chemical defense with cathodic protection. lonyer 
experienced engineers follow the philosophy “put 
and see what happens.” 


Conclusions 


The conservation all metal becoming na- 
tional necessity. 

The NACE growing rapidly, and with its 2500* 
members will the future render more and more 
service corrosion control. 

Sectional and national conferences particularly 
show the interest and desire for progressive infor- 
mation pipe line corrosion. 

the special field pipe corrosion underground, 
much progress has been made, and being made, 
electrochemical 

The proper balance carefully applied insulation 
and cathodic protection sound investment. 

pooling ideas and discussing mutual experiences, 
corrosion engineers can assist pipe line builders, manu- 
facturers, and applicators, toward much further progress. 
Concerted vigilance will get the job done. 
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DISCUSSION 


Question: What the Estimated Cost Coating 
Joints? 
Answer: The cost coating joints varies according 


accessibility and number available coat one 


time. With modern arc welding 6-inch trim-back 
leaves 12-inch gap seal each joint. This 
percent the pipe surface 20-foot pipe and 
percent 40-foot pipe. Hand coating usually esti- 
mated twice the cost mill coating per foot. The 


cost coating joints, therefore, should estimated 


approximately percent the total coating 


Question: Should Hot Cold Materials Used for 
Coating Joints? 

Answer: This also depends accessibility and 
amount work for one operation. pipe lines 
across open country, 4-man crew coats one 
two miles pipe line joints per day with the hot 
cigarette-wrap method—using wide piece felt 
sling and also shield seal each joint. But 
bell-hole job deep city trench, other methods 
are often more practical. Whether hot cold mate- 
rials, the success tightly sealed joint depends 
the skill and the conscientious vigilance the 
workmen. 


Question: Does Kraft Paper Add the Insulation 
Value? 

Answer: No, except help protect the coating 

derneath the paper. applied tight and smooth with- 

out buckles, Kraft paper greatly reduces friction and 

abrasions. The paper also reflects solar heat and 

aids storage and field handling. 


Question: How High Should Coated Pipe Stacked 
Storage? 

Answer: good guide stack higher 

shipped, which usually from 200 300 pounds 

per square foot supporting area the railroad 

gondola. 


Question: Can Large Pipe Shipped Well 
Small Pipe? 

Answer: Yes, because large pipe with wider 
distributes weight over wider 
inch have been transported all parts the 
country, including remote mountain locations. 
sonable care and vigilance all that 
same small pipe. 


3 
Question: Practical Use Cathodic 

City Lines? 
Answer: Many complications present themselves 
gested industrial and residential districts, such inte: 
cables, etc. However, 


from other pipe lines, conduits, 


hazards leakage are also greater congested city areas 
cathodic protection not feasible, extra vigilance should 
given secure holiday-free coating. Double 
often specified extra precaution against 
repairs congested city districts. 
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Concrete for Sea Water Exposure 


GOOD basic that the require- 
ments for good concrete are just applicable for 
marine piling they are for other types marine con- 
struction, for any other type concrete where dur- 
ability paramount importance. The best possible 
protection for concrete for use harbor construction 
have good concrete start with. There is, indeed, 
very satisfactory economical way protecting poor 
concrete. therefore follows that any discussion the 
protection concrete should indicate the kind con- 
crete which will most satisfactorily resist the several 
types exposure encountered marine locations. 
Concrete such locations exposed all the various 
climatic conditions, depending upon geographical loca- 
tion, any other concrete, plus the important fact that 
always exposed severe moisture conditions and 
the chemical effects the seawater itself. Climatic ex- 
posure may, general, broken down into two major 
categories: locations where freezing and thawing 
occurs, and locations where freezing and thawing 
occurs. There are, course, under these two general 
conditions many variations the degrees exposure. 
The effects leaching action and change com- 
position the cement caused the chlorides and 
sulfates seawater are the effects which must given 
special consideration. These essentially chemical actions 
are, course, accelerated locations where the tempera- 
ture the seawater relatively high and are retarded 
where the water colder. Where the air temperature 
frequently below freezing winter, the alternate 
effect freezing the air and thawing the water 
becomes serious problem, whereas climates where 
freezing occurs the presence seawater solution 
becomes more importance. Most marine structures 
are located that both factors must considered. 
Fortunately, recent developments concrete technology 
make possible design concrete mixtures giving 
excellent service locations moderate climate and 
satisfactory service locations extremes. any 
event, the quality the aggregates, the control the 
concrete proportions, and adherence the best practice 
and workmanship the placing and curing the 
concrete are vital importance any marine location. 
return the types concrete best suited 
conditions extreme exposure, let consider some 
data have obtained concrete research or- 
ganization the Corps Engineers and some ad- 
ditional data obtained the Portland Cement As- 


*% Reprinted from Proceedings, Wrightsville Beach Marine Conference, 


June 1959, where it appeared under the title “Concrete Piles and 
Their Prote ction in Harbor Construction.” 


* Chief, Concrete Research Division, Waterways Experiment Station, 
Corps of Engineers, U. S. Army, Vicksburg, Mississippi. 


With Particular Reference Piling” 


HERBERT COOK* 


Abstract 


Samples concrete exposed Treat Island 
Cobscook Bay, Maine the Concrete Research Di- 
vision the Waterways Experiment Station, 
Army Corps Engineers are subjected many 
reversals freezing and thawing one week. 
While influence seawater sulfates the concrete 
believed insignificant Treat Island the tests 
indicate conclusively that concrete containing air- 
entraining agent vastly more durable than those 
which not contain it. Comparison Treat Island 
samples with identical samples exposed St. Augus- 
tine, Fla. indicates that seawater below degrees 
attack the cement seawater itself much 
less than seawater higher temperatures. Tests 
St. Augustine indicate cements with more than 
percent tri-calcium aluminate content will attacked 
seawater more readily than those lower con- 
tent. Air entrainment appears have little effect 
attack sulfates. Seven-sack concrete superior 
five-sack concrete, 7-year seawater tests Cape 
Cod show. 

method encasing wooden piles damaged 
marine organisms with concrete described. The 
method involves placing concentric sleeve about 
the piling, excavating jets volume below the 
mud line, filling the annular space thus created with 
selected aggregate and then injecting intrusion 
mortar. 


sociation. Two natural exposure stations are operated 
the Waterways Experiment Station, which the 
Concrete Research Division part. One located 
Treat Island, Maine, Cobscook Bay, the 
mouth the Bay Fundy. Since 1936 the resistance 
concrete severe natural weathering has been 
studied this location. The major program for which 
the exposure station now used was begun the 
late summer 1939 and has been continued since 
that time. 

Figure gives general view the installation 
specimens the exposure rack Treat Island. 
Some conception can here gained the extreme 
range tide this location. The normal range 
feet, the maximum range feet, and the minimum 
range feet. The exposure rack located the 
mean, half-tide, elevation. normal high tide, 
the specimens the rack are covered with nine feet 
water. 

Seawater moves into Cobscook Bay from the Bay 
Fundy great volume, with the result that the 
temperature the water remarkably uniform 
throughout the year varying from low degrees 
ber. The temperature the water six feet below the 
surface ranges from degrees during the 
months which the air temperature lowest, 
December through March. During these months, the 
air temperature averages about degrees with 
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Figure 2—Columns time installations viewed from top wharf. 


Figure 3—Appearance specimens after one winter. 


normal low —10 degrees and normal high 
degrees 

The combination air and water temperature 
creates condition which the specimens are 
thawed water temperature about degrees 
when covered high tide and are frozen air 
temperature between —10 and +28 degrees 
when exposed low tide. The change from the 
frozen the thawed condition and vice versa 
extremely rapid, adding severe thermal shock 
deterioration from frost action. Because the com- 
bination two reversals tide per day, and the low 
temperatures which prevail during the winter 
months, not unusual record reversals 
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freezing and thawing one week. The average 
number cycles per season 135. 

Influence the sulfates the seawater this 
such influence has been observed date. The 
formly low temperature not conducive chemical 
action and the damaging effect the severe weather 
great that few specimens without entrained air 
last long enough permit chemical action become 
factor. Further evidence the lack chemical 
action factor the deterioration the specimens 
Treat Island the complete lack any indication 
deterioration parallel specimens installed the 
second exposure site the Waterways Experiment 
Station St. Augustine, Florida, where the warmer 
water more conducive chemical action. 

The specimens located Treat Island have 
veloped definitely significant range durability 
varying from complete disintegration early the 
first winter indication distress after ten 
winters exposure. 

Figure photograph taken from the top the 
wharf looking down the specimens. The basic 
because was cast vertical position, the desire 
being simulate vertical sections con- 
crete. The specimens shown contain samples 
Portland cement, collected from mills distributed 
throughout the United States, and natural siliceous 
fine and coarse aggregate. For purposes this phase 
the investigation, all factors were maintained con- 
stant except the type cement and the consistency 
the mixtures. The cements were 
the type which, under present Federal Specification 
SS-C-192, would Type II, although all types from 
were included. The inclusion treated Port- 
land cement, what now known air-entrain- 
ing cement, was incidental, since such cements were 
relatively unknown the time and only five this 
definite type were obtained. The fact that the 
original 271 columns installed 1940 only con- 
taining treated cements are sound this time 
strong evidence the remarkable increase 
ability which air-entraining cements give 

Figure shows how the specimens the cement- 
exposure program looked after the first winter. 
will noticed that number the specimens have 
disappeared entirely, while others are 
stage disintegration and still others appear 
perfect condition. 

Figure view the exposure rack located 
mean-tide elevation Salt Run near St. Augustine, 
Florida. freezing and thawing occurs this 
tion and the warm temperature the water makes 
the installation valuable principally check against 
the results obtained Treat Island. Any 
tion which occurs the St. Augustine installation 
can attributed only chemical reaction 
the seawater and the cement and changes 
temperature and moisture content the 
The specimens installed here are identical and 
the same time from the same batches specimens 
installed Treat Island. Although installed 
only eight the 156 specimens have failed. 
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Figure 4—Rack St. Augustine, Fla. 


these were made with two cements with high 
tricalcium aluminate content. 

Specimens representing different 
grams have been are now exposed the principal 
exposure station Treat Island, Maine. Data ob- 
tained there indicate conclusively that concrete con- 
taining air-entraining agent will vastly more 
durable when exposed freezing and thawing 
seawater than will concrete without such agent. 
The data also indicate that, seawater below 
degrees attack the cement the seawater 
itself much less than seawater higher tem- 

The test data from St. Augustine indicate that 
cements high tricalcium aluminate (above per- 
cent) will attacked more readily seawater than will 
cements with tricalcium aluminate content less than 
percent. Apparently air entrainment will effect 
remarkable increase the resistance cement 
attack sulfate action, although information from 
other organizations indicates that may increase 
such resistance some extent. 

The data obtained from these two exposure instal- 
lations too great present this time. is, how- 
ever, all contained the First, Second, and Third 
Interim Reports, dated June 1942, July 1945, and 
August 1947 respectively, issued the Waterways 
Experiment Station. Unfortunately, all three reports 
are now out print. Loan copies only are available. 
contemplated that Supplement the Third 
Interim Report will issued July this year, 
additional reports being planned for every two years 
thereafter. 

The interesting data (Table available from the 
Portland Cement Association, from their long-time 
study cement performance concrete, have 
with the experimental concrete piling subjected 
severe seawater exposure for seven years Cape 
Cod. covers seven Type and five Type 
cements. Each type represented test piles con- 
taining five sacks cement per cubic yard with 
inch slump, consolidated vibration; seven sacks, 
2-inch slump, consolidated vibration, and seven 
sacks, 8-inch slump, hand-placed. The piles are 
visually inspected periodically and assigned rating 
number based their condition. rating 
indicates significant change since construction. 
Higher ratings indicate degrees deterioration, 
rating approximately representing complete dis- 
far usefulness concerned. The 
Principal observation interest that the seven- 
sack concrete superior the five-sack far 
resistance exposure concerned. The same trend 
has been observed concrete exposed sulfate 


CONCRETE FOR SEA WATER EXPOSURE 


One explanation that, with the lower water- 
cement ratios that can used with richer mixes, 
the porosity permeability lowered that sulfate 
waters cannot readily gain entrance. general, 
the high-cement mixtures can used quite readily 
concrete piling. massive concrete sections, 
however, the disadvantages high heat development 
with consequent shrinkage, would undoubtedly out- 
weigh the increased resistance sulfate action. 

interesting compare the durability con- 
crete piles versus wood piles. The exposure rack 
St. Augustine which the Waterways Experiment 
Station concrete specimens are exposed was con- 
structed 1940 creosote-impregnated timber pil- 
ing and similarly treated timber decking. Febru- 
ary 1950 the decking had been attacked 
marine borers that there was imminent danger the 
specimens falling through and several sec- 
tions the walkway were unsafe. All portions the 
structure affected were close the low-tide level. 
The piling itself was examined diver and found 
unaffected. Consequently, the decking the 
original piling being replaced with new creosote- 
impregnated timber. 

April 1950 inspection was made our 
Treat Island exposure rack. This rack consists 
wharf, with decking, constructed 
1936 connection with the Passamoquoddy Tidal 
Power Project, plus additional half-tide rack con- 
structed 1940. The piles for both portions the 


TABLE 


Rating Piles Sea Water 
After Years Severe Exposure’ 


5 Sacks, 7 Sacks, 7 Sacks, 
2-Inch Slump, | 2-Inch Slump, | 8-Inch Slump, 
Cement No. Vibrated Vibrated Hand-Placed 
TYPE I CEMENTS 
hate 1.9 1+ 1+ 
2.5 1.0 1.2 
15.. 2.2 1.1 1.0 
1.8 1.1 1.1 
Average........ 2.5 KA 1.1 
TYPE II CEMENTS 
23. 6.0 2 1.3 
22. 1.8 1.1 1.2 
Average....... 2.6 1.2 1.2 


1 Rating of 1 indicates no significant change since construction. 


Higher ratings indicate degrees of deterioration with a rating of approxi- 
mately 9 representing complete disintegration so far as usefulness is concerned. 
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Figure 5—Slice from Prepakt encased pile. 


structure are untreated. The wharf piling has been 
attacked marine borers the mud line. few 
cases the diameter original 14- 16-inch piling 
has been necked down zero. many instances the 
reduction diameter amounts several inches. 
few the wharf piles appear unaffected. The 
rack piling appears unaffected, but has not 
been exposed long. 

Because the prohibitive cost removing the 
heavy 12-inch decking, plus elaborate system 
cross and sway bracing, which would required 
replace the large number piles affected, the piles 
are being encased Prepakt concrete from the bot- 
tom slightly below half-tide level. This method 
placing concrete particularly adaptable under- 
water work, and, because the extreme tides this 
location, appears excellent means mak- 
ing the desired repairs. After pile has been cleaned 
incrustations and slime, which this location can 
performed low tide without the use diver, 
sheet metal tubes having diameter six inches 
greater than that the pile are assembled sections 
above water and lowered sleeve-fashion the bot- 
tom. sink the forms few feet below mud line, 
temporary conical depression excavated around 
each pile the use jets. Temporary spacers are 
desirable assure concentric location the form 
around the pile. Mud may removed from the in- 
terior the form jets and flushing. The original 
spacers are removed and reinforcement cages with 
spacers wire-spring type precast concrete 
blocks, are assembled around the pile and slid into 
place inside the form. The reinforcement should 
positioned provide least inches concrete 
cover the outside. 

Upon completion this work, the form set 
and sealed. pumping intrusion mortar into the cone 
previously jetted around the pile, and the form 
pushed into it. After setting the forms, they are 
filled with coarse aggregate graded from inch 
inch. The forms and reinforcement are then 


CORROSION—NATIONAL ASSOCIATION CORROSION ENGINEERS 


Vol. 


vibrated lightly assure maximum aggregate 
tent and complete filling. The coarse aggregate 
then solidified the injection intrusion mortar, 
always from the lowest point the form and usually 
the placing grout pipe the form prior 
filling with the coarse aggregate. 

Once the form place, the filling with aggregate 
and injection the grout can accomplished under 
water since the intrusion mortar has essentially 
tendency toward dilution. composed mixture 
sand, Portland cement, Alfesil, Intrusion Aid and 
water. typical intrusion mortar for pile-encasement 
work would contain two bags Portland cement, 
bag cu. ft.) Alfesil, lb. Intrusion Aid, 
cu. ft. sand and water. 

The Alfesil finely divided siliceous material 
which combines with the lime liberated during hy- 
dration the cement form insoluble compounds 
contributing long-continued strength gain and 
impermeability the hardened mortar. The 
trusion Aid inhibits the early stiffening the mortar, 
thereby facilitating pumping; reduces the water re- 
quirement for given consistency; prevenis the 
agglomeration the cement tends, con- 
junction with Alfesil, hold the solids 
pension and produces grout which expands 
before final setting thereby tending reduce setting 
shrinkage. The sand, finer than normal concrete sand, 
should have more than percent retained the 
No. sieve. The coarse aggregate should 
that 100 percent retained sieve. The 
gap between the smallest coarse aggregate and the 
largest fine aggregate permits complete filling 


voids without plugging. 

Figure shows slice from experimental pile 
encased the means just described. This use 
Prepakt concrete Treat Island should least 
result severe test its capabilities. 

tion concrete piles harbor construction are 
about three number. First, the best protection 
good start with. Second, use air 
trainment, with high-quality aggregates, low water- 
cement ratio, cement factor the vicinity 
sacks per cubic yard, adherence good 


practices and good curing will produce the best type 
concrete for seawater exposure where freezing and 
thawing factor. And, finally, the same type 
crete just described, with cement containing less 
than percent tricalcium aluminate (Type 
most satisfactory for marine locations where 
ing and thawing not factor and where 
temperatures are high. Although use air 
ment such concrete not necessarily 
the advantages gained lowered 
ratios, increased workability and possible increase 
sulfate resistance make its use highly desirable. 
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Figure bench units showing po- 
tential measurement cells, valves, wier boxes 
and hook gages. 


Some Observations 
the Potentials 


Stainless Steels Flowing Sea Water 


HEN TWO dissimilar metals are contact 

connected each other electrolyte, one 
metal often attacked much faster rate than 
usual, while the other metal either remains free from 
attack corroded considerably slower rate. 
Because corrosion this type always associated 
with the generation electric current, de- 
scribed galvanic corrosion. 

their book “Corrosion Resistance Metals and 
and Worthington included ar- 
rangement metals and alloys practical gal- 
vanic series, based the potentials metals and 
alloys measured sea water. 

Subsequently, LaQue and Cox? developed similar 
series which the data presented were the potentials 
metals and alloys sea water. Both these 
treatments were more appropriate than references 
the standard Force Series Ele- 
which was, sometimes used predict the 
direction galvanic effects. Charts showing the in- 
fluence varying relative electrode areas the 
galvanic effects combinations many alloys were 
published the “Corrosion Hand- 
ASTM Committee B-3 has also reported* the 
results five-year atmospheric exposure test 
Types 304 and 316 stainless steels coupled with 
aluminum, lead, zinc, Monel, copper, bronze, and 
mild steel. All this information has been consider- 
able value avoiding harmful galvanic effects 
the commercial utilization dissimilar metals. 

The attractive corrosion resistance stainless 
steels has resulted their being used increas- 
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Abstract 


Available information the EMF potentials 
stainless steels has been limited relatively few 
grades. There has been information neither the 
free-machining grades nor the new alloys. This 
article reports potentials seawater nine standard 
grades and three new grades stainless steel. The 
effects heat treatment, free-machining element and 
crevice corrosion the EMF potentials are dis- 
cussed. The relation these potential values 
those other common alloys indicated. 

The testing equipment set-up the Harbor Island 
Marine Test Station described and illustrated 
photographs. 


Vol. 

least 

251 


252 


Figure 2—Apparatus for potential measurements high velocity sea 
water (disassembled.) 


ing extent supplement and replace other metals 
assemblies subjected corrosion. many in- 
stances, stainless steels may connected exist- 
ing piping systems other assemblies where 
dissimilar materials are present. often necessary, 
therefore, predict the galvanic effects that may 
result from such combinations. Because the galvanic 
relationships among metals are influenced the 
nature the environment and since data spe- 
cific environment are generally not available, data 
referring particular environment, such sea 
water are useful guide making predictions. 
example, available sea water and atmospheric 
galvanic data were used predicting the effect 
stainless steel kettles, which replaced copper kettles, 
existing brass piping system. 

Until recently, available information the poten- 
tials stainless steels salt water was limited 
Types 304 and 316. Inasmuch the number re- 
quests for information galvanic effects was in- 
creasing and because there were EMF potential 
data the many other grades stainless steel, ar- 
rangements were made develop such data the 
apparatus available for this purpose the Harbor 
Island Experiment Station, where sea water was 
available the corrosive medium. 

This article describes the testing equipment and 
reports the EMF potentials measured nine stand- 
ard grades stainless steel and three new alloys. 

The apparatus now use Harbor Island differs 
from that described the 1940 LaQue and Cox 
paper. was designed potential observations 
could made higher rates water flow than 
were practical with the original test set-up. con- 
sists battery units which receives sea 
water from 3000 gallon rubber-lined constant level 
tank under foot head. The flow through each 
test unit controlled the inlet side with dia- 
phragm type valve. This valve, conjunction with 
weir box and hook gauge, provides for accurate 
control water velocity each test unit. Figure 
overall view the test bench with the units, 
the valves, the weir boxes and the hook gauges 
shown. The operation the entire apparatus very 
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Figure 3—Apparatus for potential measurements high velocity 
water, 


flexible. many different specimens may 
tested one run various accurately controlled 
rates flow. 

The design and construction the test units 
rather complex. Figure shows test unit and its 
component parts. The body each test unit about 
inches diameter inches long and 
machined from solid hard-rubber rod encased ina 
Monel cylinder for reinforcement. may seen 
Figure the hard-rubber body milled pro- 
vide support for electrodes test pieces which 
place, these specimens form the walls channel 
through which water can pass. This channel measures 


inch wide inch high. The entrance and exit 


ends the test chamber were machined achieve 
gradual change the cross section the water 


path from circular shape the rectangular shape 


and vice versa. The nature this water path such 
that with the rates flow used there considerable 
turbulence within the test chamber. 

Accessory equipment each unit includes gas- 
kets, back-up plates and clamps for holding the 
specimens place. The units are fitted with hard- 
rubber nipples each end order insulate each 
unit electrically from its surroundings. 

The test specimens, finished with 180-grit sur 
face were cleaned with wet bristle brush and 
powdered pumice until free from water break. They 
were weighed after drying and the back, edges 
border the inner face were coated 
prevent crevice corrosion specimens the 
men-test unit interfaces where they were supported 
Assemblies were made water-tight using 
bestos-type caulking compound. 

Electrical connections the test pieces were made 
through sharpened contact 


through the insulators the clamps and_ 


against the outside surfaces the test pieces. 


saturated calomel half cell* was used 
reference electrode. was introduced through 


branch connection the outlet each 
Electrical connections were made from the 
half cell and the test specimen through the 
screw potentiometer. 
assembled test unit shown Figure 


* The saturated calomel half cell has a value of 0.246 volt ref«rred ! 
the standard hydrogen electrode at 25 degrees C. 
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TABLE Chemical Analysis Samples Used for EMF Potential Tests 


0.10 0.39 0.02 

0.10 0.55 0.02 

0.07 0.45 0.02 

0.06 0.71 0.02 

0.15 0.59 0.02 

0.06 0.64 0.03 

0.05 1.14 0.02 

0.06 0.02 

‘17- 0.04 .0% 
Armco 

17.14 0.78 0.03 


The tests described here 
were carried out rate water 
flow gallons per minute per 
unit which was equivalent cal- 
culated velocity feet per second. 
Therefore, sea water required 
the test units was over 300,000 
gallons per day. The sea water was 
and well aerated and 
since was pumped continuously 
there was always fresh supply. 
The varied between 
and degrees with most the 
tests run 18-21 degrees Most 
the tests lasted days. These 
conditions were similar those 
ing the potentials many other 
common alloys published 1951 
Marburg Lecture, entitled “Corro- 
sion 

Potential readings were taken 
least once daily. 


Potentials were measured with 
portable Leeds and Northrup po- 
tentiometer with accuracy 
0.5 for values over mv. The 
calomel half cell was located 
inches downstream from the near- 
est point the test specimen. This 
location the reference electrode 
was chosen give indication 
the overall potential the whole 
surface the test specimen rather 
than that any possible anodic 
cathodic area which might 
selected advance for such explo- 
ration locating the tip the half 
cell very close particular spot. 

view the polarizing effects 
even small currents (e.g., low 
microamperes for certain 
Stainless steels under these condi- 


POTENTIALS STAINLESS STEELS SEA WATER 


Amount Expressed Percentages 


Ss Si Cr | Ni | Cu Cb Ti Al 
0.02 0.24 12.55 0.25 0.46 
0.30 0.31 12.77 0.31 0.36 een 
0.27 0.43 17.70 8.95 0.15 
0.01 0.49 18.72 8.83 0.14 
0.02 0.53 17.80 12.48 2.24 
0.01 0.58 18.24 10.36 0.18 0.32 0.77 jFes ines 
0.02 0.42 16.81 4.36 0.15 3.81 0.34 Seta wang 
0.01 0.47 16.93 7.04 0.27 1.09 
0.01 0.53 16.02 14.33 2.40 3.03 0.68 0.33 aie 
TABLE Treatments for Samples Used for EMF Potential Tests 
Annealed Samples 
ANNEALING 
Hardness ————---, ——, 
TYPE (Rockwell) | Temp. °F | Time Hr.| Quench 


Hardened and Stress Relieved Samples 


HARDENING STRESS RELIEVING 
Hardness Temp. Time Temp. Time 
TYPE (Rockwell) °F Min. Quench °F Hr. Quench 
C41 1800 20 Oil 600 4 Air 
tins C41 1925 20 Oil 600 Air 
Hardened and Tempered Samples 
HARDENING TEMPERING 
Hardness Temp. Time Temp. Time 
TYPE (Rockwell) °F Min. Quench °F Hr. Quench 
C20 1800 30 Oil 1200 Air 
C21 1800 30 Oil 1200 4 Air 
vere’ C28 1850 30 Oil 1200 4 Air 
Annealed and Hardened Samples 
ANNEALING HARDENING 
Hardness Temp. Time | Temp. Time 
TYPE (Rockwell) °F Min. Quench °F Hr. Quench 
Armco 17-4 PH...... C45 1900 Water 900 Air 
Cold Drawn and Hardened Samples 
| 
| ANNEALING | INTERMEDIATE HARDENING 
Hardness ‘Temp. Time |\Temp.| Time Temp.| Time 
TYPE Condition |(Rockwell)) °F Hr. Quench | °F Hr. |Quench °F Hr. |Quench 
Armco 
Armco Cold Rolled | 
Armco Cold Rolled 
17-7 PH} + Double 
Heat Treat. 1400 1 Water 900 1 Air 
Armco C.R. Ann. 
17-7 PH} + Dbl. Ht. 
Treat. C45 1900 0.5 | Water 1400 3 Water 900 1 Air 


tions exposure) was found desirable avoid 
taking readings with thé potentiometer circuit very 
far out balance. The usual practice was make 
approximations with galvanometer cir- 
cuit closed only momentarily until the point bal- 
ance was approached. Then, the precise measurement 
the steady potential value the test piece was made. 

First tests these stainless steel samples were 
conducted December and January when the sea 


water temperature was between and degres 
water velocity 7.8 feet per second. 

early tests, variations potential between 
duplicate specimens and among specimens dif- 
ferent compositions appeared influenced the 
incidence crevice corrosion specimens the 
point where they were held the test unit. Con- 
sequently, investigation means eliminate 


such effects was made. 
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© - TYPE 416, HARDENED AND STRESS RELIEVED 
@ - TYPE 4PO, HARDENED AND STRESS RELIEVED 


POTENTIAL, VOLTS VS. SAT, CAL. HALF CELL 
°o 


TIME, DAYS 
Figure 4—Effect free machining element percent steel. 


0.200 


Oo — TYPE 430F 
@ — TYPE 430 
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Figure free machining element percent steel. 
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Figure 6—Effect heat treatment free machining percent steel. 
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TIME, DAYS 
Figure 7—Effect heat treatment percent steel. 


The first method studied involved mounting the 
sample air cured plastic without the application 
pressure. This did not prevent attack the lead- 
ing edge because, spite the plastic mounting, 
some sort crevice evidently existed developed 
between the plastic and the metal. Samples coated 
with materials that had proved satisfactory for avoid- 
ing crevice corrosion salt fog testing were not re- 
sistant the conditions this test. Through the 
courtesy the Minnesota Mining and Manufactur- 
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- COLD ROLLED + DOUBLE HEAT TREAT 
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Figure 8—Effect heat treatment Armco 17-7 steel, 
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Figure 9—Effect heat treatment Armco 17-4 steel. 


© = ARMCO 17-14 CU-MO 
@ - TYPE 316 STAINLESS STEEL 


TIME, DAYS 
Figure 10—Potentials Type 316 and Armco 17-14-Cu-Mo melts. 
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ing Company, samples three types coatings 
used sealing materials marine environments 
were secured. these, their EC-870 sealer stopped 
the crevice corrosion the first group samples 
which was used and thereby reduced the spread 
potential values the daily readings. This seal- 
ing compound was used all subsequent tests. 

Table shows typical chemical analyses the 
various specimens used test and Table shows 
heat treatments. 

The data have been summarized graphically 
Figures through 10. These show the effect the 
free-machining element, the effect heat treatment 
and the general effects alloy content including 
that certain new compositions. 

machining grade with percent chromium (Type 
416) had higher potential than that the 
sponding Type 410 without the free-machining 
The potential values the two 


e 4 
remained about the same relation one 


during the entire test. From this may 
that the addition the free-machining element, sul- 


fur, the amount approximately 0.3 


raised the potential this alloy about 
The same general condition apparent when 

430 (17 percent chromium) compared with its free 

machining counterpart, Type 430F (Figure 5). 
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The values (Figure comparing the hardened 
and stress relieved SR) heat treatment with 
tempering heat treatment Type 416 indicated that 
these heat treatments had significant effect the 
potential this alloy. The tempered condition pro- 
vided more noble metal this instance than the 
hardened and stress relieved condition. The overall 
potential difference between the 
amounted approximately 100 mv. 

When Type 410 was subjected similar heat 
treatments (see Figure the average potential 
values were fairly close agreement during the 
early part the test but showed significant differ- 
ence the end the test period. The hardened and 
stress relieved condition this alloy proved 


‘the more noble the two conditions studied. The 


average potential difference between the two treat- 
ments approximately mv. 

Under these testing conditions all the chromium 
nickel grades exhibited considerable passivity 
which condition their measured potentials were 
very much alike. 

Potential values for Armco 17-7 PH, new pre- 
cipitation hardening alloy, determined samples 
subjected four commercial heat treatments (see 
Figure indicated that there was only slight 
difference the potential this alloy its several 
conditions. Figure indicates that the same results 
were obiained from specimens Armco 17-4 PH, 
another new precipitation hardening alloy. 

Potential values were also determined for Armco 
17-14 Cu-Mo, another new alloy with better general 
corrosion resistance than Type 316. Figure indi- 
cates that these potential values were very close 
those for Type 316. 

was mentioned previously that all samples had 
been coated certain critical areas minimize 
crevice attack. these tests progressed became 
evident this procedure was not wholly successful 
will seen the samples illustrated Figure 11. 
The sample Type 410 the left rela- 
tively free crevice attack; the center sample 
Type 410 tempered shows moderate attack and the 
sample Type 410 tempered the right shows 
heavy attack. 

studying the relationship between the extent 
crevice attack and the potentials observed, ap- 
peared the principal effect was trend towards higher 


potential values when crevice corrosion was most. 


severe. This was what might have been anticipated 
result the polarizing effect the local action 
currents the surfaces being surveyed the ref- 
erence electrode. There seemed less effect 
the crevice corrosion ort the fluctuations the po- 
tentials themselves. course, must noted 
this connection that those alloys most susceptible 
crevice corrosion also tended have higher poten- 
tials. Any direct relationship between crevice corro- 
sion and observed potentials somewhat obscure 
that question can raised which the cause 
and which the effect. 


POTENTIALS STAINLESS STEELS SEA WATER 


Figure 11—Crevice attack KK21—Type 410 hardened and stress 
relieved. Free crevice attack. KK24—Type 410 tempered. Moderate 
crevice attack. KK23—Type 410 tempered. Heavy crevice attack. 
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POTENTIAL, VOLTS VS. SAT. CAL. HALF CELL 


Figure 12—Galvanic series stainless steels flowing sea water. 


Figure summarizes the data gathered from these 
tests. The average potential and the maximum and 
minimum readings for each condition grade are 
shown. The potential values for yellow brass, Inconel, 
titanium and Monel determined previously under the 
same conditions test have been included order 
show the relative positions the metals and alloys 
listed galvanic series the form previously 
will seen that there was about 200 
millivolts spread the average potentials all the 
grades stainless steel studied. This indicates that 
composition and heat treatment have definite effect 
the average potentials stainless steels flow- 
ing aerated sea water. While the potential values may 
change with different electrolyte under different con- 
ditions aeration, flow, etc. the relation one 
alloy another any one electrolyte should follow 
this pattern. should realized that some condi- 
tions will exist where the maximum minimum 
potential values will control. Under these conditions 
galvanic corrosion will either accelerated re- 
tarded greater degree. 

conclusion, these data indicate: 

The maximum spread the average potentials 
the different grades and conditions stainless 
steels ordinarily about 200 turbulent sea 
water. Under such circumstances, possible gal- 


° 


256 


vanic difficulties should anticipated when stain- 
less steel one composition heat treatment 
joined with another one galvanic couple. This 
especially true where the relative area the 
more noble alloy large compared the area 
the less nobel alloy. For example, would 
unwise use Type 416 fastening Type 316 
plate. The choice such combination would 
even more hazardous under conditions involving 
low velocity, high temperature and opportunities 
for crevice attack which might occur, for example, 
under the head the fastening. 


2.In general, the composition the stainless steels 
tested bear general relationship the EMF po- 
tentials turbulent sea water. With the exception 
Type 431, which showed unexpectedly noble 
values, the straight chromium grades had the high- 
est average the chromium-nickel 
including the precipitation hardening alloys, had 
the next highest average potentials; and the 
chromium-nickel grades containing molybdenum 
had the lowest. 


The effect small additions sulfur, the free- 
machining element, the alloy unpredictable. 
However, can assumed that the addition 
the free-machining element will cause increase 
the average potential the alloy. execption 
this statement will observed the case 
Type 416 and 410 alloys that have undergone 
tempering treatment, which case the Type 416 
containing the free-machining element more 
noble than its counterpart. 


ASSOCIATION CORROSION ENGINEERS 


The average potentials the straight chromium 
alloys were most sensitive effects composition 
and especially heat treatment which seemed 
have more effect, for example, than the addition 
sulfur free-machining element. The Type 
416 alloy appeared more noble the 
pered condition while the Type 410 alloy showed 
greater nobility the hardened and stress re. 
lieved condition. 


the case nickel grades the differences po- 
tential different conditions were less. However, 
with the Armco 17-7 alloy there seemed 
some trend towards more noble potentials when 
hardened cold work compared with being 
hardened heat treatment. 
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ERRATA 


Prevention Standby Corrosion Power Plants. 
Corrosion, No. 171-177 (1952) May. 

Page 171, add the following footnote the bottom 

left hand column: 


% A paper presented at the Eighth Annual Conference, National 
Association of Corrosion Engineers, Galveston, Texas, March 10-14, 
1952. 


Adding the omitted footnote. 


Mercury and Its Compounds—A Corrosion Hazard. 
Corrosion, No. 155-164 (1952) May. 
Page 162, Change footnote Table read: 


2The containers were 2-inch dia. x %-inch deep x 0.020-inch wall 
thickness. 


Changing the third dimension 0.020. 


Isolation Trolley Bus Negative Return Prevent 
Stray Current Corrosion. Corrosion, No. 205- 
211 (1952) June. 

Page 209, third paragraph beginning: “To 

Substitute the following for the last line 

paragraph: 


similar tests 1933 and 


Adding the superior figure “1.” 
The Mechanism Knife-Line Attack Welded 
Type 347 Stainless Steel. Corrosion, No. 222- 
223 (1952) June. 
Page 222, first column, first paragraph, substitute the 
following for the third line: 


stress relieving temperature for welded Type 347 


Changing the letter 


Page 223, second column, first paragraph, substitute 
the line below for the third line from the bottom 
the paragraph: 


times stabilizing temperatures are effective 


changing the word “treatments” “temperatures.” 
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General Chairman, 1953 NACE Conference and 
Exhibition Chicago. Mr. O’Brien product 
manager Graver Tank and Manufacturing 
Co., East Chicago, Ind. 


SCHMIDT 


Technical Program Chairman, 1953 NACE Con- 
ference and Exhibition, Chicago. Mr. Schmidt 


with the Materials Engineering Service 


The Dow Chemical Company Midland, Mich. 


New Officers Elected 
Western New York 
Section Buffalo 


New officers were elected May 
the annual business meeting Western 
New York Section Buffalo. Twenty- 
nine members and ten guests were pres- 
ent. Officers elected were William 
Binder, Research Laboratories, Union 
Carbide and Carbon Corp., Niagara 
Falls, Y., chairman; Shields, 
Alox Corp., Niagara Falls, and 
Paul Guenther, Nukem Products 
Corp., Buffalo, secretary-treasurer. 
There also was discussion the 
1953 Chicago meeting during which sec- 
tion members were asked consider 
presenting papers. The Galveston Con- 
ference was discussed also and the In- 
ternational Nickel Co., Inc., film “Cor- 
rosion Action” was shown. 


Large Gathering Hears 
Liebman Philadelphia 


large gathering including members 
and guests from Pittsburgh, New York 
and other North East Region NACE 
Sections heard Liebman, Research 
Dravo Corp., Pittsburgh and 
Brown, Metallurgical and Chemi- 
cal Research Laboratory Aluminum 
Company America, New Kensington, 


Pa., May dinner meeting Phila- 
delphia Section Poor Richard Club. 
Each talk was followed discussion 

Mr. Liebman, who spoke “Selec- 
tion Surface Preparations and Pre- 
treatments,” presented large number 
slides and photographs depicting sur- 
face preparation using 
blasting techniques. Statistical data 
results were shown curves and tables. 
Mr. Liebman emphasized that matter 
how effective process may be, the im- 
portant point correlate its use and 
application reasonable cost for the 
result obtained. Factors determining 
what surface preparation should used 
include environment, expected life, use 
the part protected and cost the 
coating system. 

Data presented Mr. 
cluded some buildings, 
bridges and fresh water barges. also 
stated that recommendations manage- 
ment from technical men and research 
scientists must include practical way 
using the recommended method 
reasonable cost. 

Mr. Brown’s remarks were based 
the topic “Some Controlling Factors 
Corrosion.” Laboratory procedures were 
given for determining electrochemical 
actions and related phenomena experi- 
enced with metals. order correlate 
laboratory tests with service experience 
sometimes necessary make the 
tests different from the conditions exist- 
ing under service conditions, Mr. Brown 


Five Chairmen for Chicago Meeting Named 


Five chairmen symposia the tech- 
nical program for the 1953 Conference 
and Exhibition the National As- 
sociation Corrosion Engineers have 
been named Schmidt, Tech- 
nical Program Chairman. The confer- 
ence will held Chicago March 16- 
20. Mr. Schmidt also expects desig- 
nate additional symposia and symposia 
officials soon. 

Following are symposia and officials 
named Mr. Schmidt: 

Cathodic Protection—Ed Doremus, 
Cathodic Protection Service, Houston, 
chairman. 

High Temperature Corrosion John 
Rutherford, Babcock and Wilcox Tube 
Co., Beaver Falls, Pa., chairman. 

Protective Coatings—L. White- 
neck, Long Beach Harbor Dept., Long 
Beach, Cal., chairman; Senatoroff, 
Southern Counties Gas Co. Cal., Los 
Angeles, co-chairman. 

Oil and Gas Production—H. Bil- 
hartz, Atlantic Refining Co., Dallas, 
chairman. 

Chemical—C. Coberly, 
krodt Chemical Co., St. Louis. 


Whitney Head 1954 
Technical Program 


Mallinc- 


Whitney, with the Process Sec- 
tion Monsanto Chemical Company, 
St. Louis, Mo. has been named techni- 
cal program chairman for the 1954 
NACE Conference and exhibition. 


said. The experimental data available 
the corrosion metals various 
concentrations acids, and under vary- 
ing conditions temperature were 


brought the attention the meeting. 

Failure heat exchanger equipment 
the result accumulation mercury 
and mercury compounds the metal 
was described Mr. Brown. 


NACE will pay 
50c copy for 
copies 
MARCH 
CORROSION 


subscribers members find they not 
need. The supply this issue has been 
exhausted the heavy influx new 
association members and more copies 
are needed supply others joining who 
want all 1952 issues. 


Mail copies Campbell, Na- 
tional Association Corrosion Engi- 
neers, 1061 Building, Houston, 

Texas. 
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Vast Savings From Corrosion Control Are Cited 


The fight against the destructive forces 
corrosion and the great savings 
corrosion engineers are effecting were 
the subjects well documented paper 
presented members and guests the 
Detroit Section Hirshfeld, vice 
president the Hinchman Corp. 
Schaefer, assistant general manager 
the firm was co-author the paper. 

Correlating Uhlig’s figures 
present values, Mr. Hirshfeld estimated 
that $2,000,000,000 could saved 
the direct loss each year corrosion. 
What this would mean indirect losses 
such lost production would 
much more than $2,000,000,000 
stated. 

Beginning with explanation the 
simple fundamental theory corro- 
sion, Mr. Hirshfeld related briefly, the 
history cathodic protection from the 
time Sir Humphrey Davy the 
present. The fundamental theory cor- 
rosion simple and easily understood, 
Mr. Hirshfeld said, but practice, the 
causes and factors corrosion are very 
complex. Corrosion engineers while they 
not understand all the variables 
involved, are able control the de- 
structive forces corrosion control- 
ling the vital factors they 

Use electric current applied from 
external source prevent corrosion 
comparatively recent innovation 
brought about the electrically pow- 
ered street car and interurban, accord- 
ing Mr. Hirshfeld. This “trolley car” 
era gave rise the joint electrolysis 
committees many cities which 
utilities could cooperate eliminate 
stray current electrolysis. prevent 
damage underground metal installa- 
tions, engineers applied electrical drain- 
age underground metal installations. 
Some these electrolysis committees 
are still quite active. 

Mr. Hirshfeld stated that application 
tures was first widely exploited the 
1930’s protect oil and gas pipe lines. 
Use this method spread rapidly for 
protection metal structures other than 
pipes, above ground, under ground and 
marine and water front environments. 
Use cathodic protection still its 
infancy, said. 

The relation cost cathodic pro- 
tection savings effected funda- 
mental importance, Mr. 
lated. Aside from preventing direct cor- 
rosion loss, the corrosion engineer can 
prevent indirect losses due loss 
production, product contamination, over- 
design, loss property and life such 
caused fire and explosion and indirect 
maintenance losses. For example, gas 
service for certain garage could have 
been protected for about per year. 
Without this protection, leak devel- 
oped. The subsequent 
amounted 

Mr. Hirshfeld stated that cathodic 
protection the miter lock gates the 
Panama Canal cost less than one-half 
one percent the estimated replacement 
cost. another instance, one year 
Southern city saved $82,000 replace- 
ment budget for gas line. Cathodic 
protection made replacement unneces- 
sary. 

Three underground gasoline storage 
tanks and installation valued $500,000 
was protected cathodic protection 


RAYMOND HOXENG 


Newly appointed chairman the NACE pub- 
lication Committee, succeeding LaQue, 
resigned. 


Hoxeng Named Head 


Publication Committee 


Raymond Hoxeng, with the Re- 
search and Development Laboratory 
United States Steel Company, Pitts- 
burgh, Pa., has accepted appointment 
chairman the publication committee 
the National Association Corrosion 
The International Nickel Co., Inc., N.Y. 


Mr. Hoxeng, who before joining 
United States Steel, was with Case In- 
stitute Technology, has been mem- 
ber NACE since 1946 and has con- 
tributed technical material Corrosion. 


North Texas Section 
Hears Talk Europe 


For the last meeting before summer 
adjournment, the North Texas Section 
heard Rado Loncaric speak 
During and After World War 
The subject was, course, non- 
technical. Members and guests num- 
bered 48. The meeting was held 
Fenix restaurant. 

Next meeting will held Sept. 


installation costing $2500 and using $10 
power year. After years the tanks 
were perfect condition. Heavy gauge 
steel piping installed the same area 
without cathodic protection, pitted badly. 
Pits the same depth would have per- 
forated the tanks, Mr. Hirshfeld de- 
clared. 

Estimates the amount the 
Navy saving cathodic protection 
are $18 saved repairs and replacements 
for every spent cathodic protec- 
tion. Mr. Hirshfeld gave several other 
examples how corrosion engineers are 
effecting great savings. 


Boston Section Renames 
Officers for Full Year 


Officers Greater Boston Section 
who were named when the section was 
organized December have been 
elected for full year’s term. 
members and guests were present 
the dinner meeting Smith 
Cambridge. Officers continuing are 
win Titsworth, Koppers Co., 
chairman; John Swift, Arthur Little 
Inc., vice-chairman and Dwight Bird, 


The Dampney Company, retary- 
treasurer. 
Fair, technical director for 


Koppers Company’s 
tory spoke the meeting 
tive Coatings.” 


Nominations for 
North Central Region 


Nominations officers for the North 
Central Region for 1952 have an- 
nounced Heil, secretary-treas- 
Engineers, Detroit, was nominated for 
chairman, 


Other nominations were Norman 
Kerstein, Detroit Edison Co., vice-chair- 
man; James Hershfeld, Hinchman 
Corp., Detroit, Mich., secretary, and 
Leon Cook, Wyandotte Chemicals 
Corp., Wyandotte, Mich., trustee. 


Southwestern Ohio 


Election Results Given 


Results the election officers for 
Southwestern Ohio Section were given 
the May meeting. Votes for the 
office treasurer were evenly 
between Sylvan Falck and Wood 
and the board directors 
asked resolve the tie. Officers clected 
were: Roy McDuffie, University 
Cincinnati, chairman; Arthur Caster, 
City Cincinnati, vice-chairman; Lewis 
Lederer, Inner-Tank Lining Corp, 
secretary. 

Mars Fontana, professor 
lurgy Ohio State University and 
president NACE spoke “Recent 
Developments 
Alloys,” members and guests. 


California Short Course 
Lectures Being Printed 


Reprints the lectures given during 
the University California Los 
geles Short Course February are now 
being reproduced, according informa- 
tion from the university, and 


copies 4 


should mailed about July 


registrants. There was delay print- 


ing because some speakers failed 


ply corrected manuscripts. 


The Inter-Society Corrosion 
tee was organized help eliminate 
plicated research into corrosion 
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Keller Elected Head 


St. Louis Section 


Wayne Keller Mallinckrodt 
Chemical Works, St. Louis was installed 
chairman the Greater St. Louis 
Section meeting May 19. Other of- 
ficers installed the same time were 
Otto Fenner, Monsanto 
Co., Andrew Pickens, 
Williams Co., secretary and 
Camden Coberly, Mallinckrodt 
Chemical Works, treasurer. Robert 
Sanford, Nooter Corp. and Howard 
Nordquist, Jos. Ryerson Sons, Inc. 
were board members. 

There were members and guests 
present Albert MacLeod Dow 
Chemical Company, Midland, Mich., talk 
“Development and Application 
Plastic Paints.” 

Mr. gave some the his- 
torical background the word “plastic” 
applied with paints and told why its 
plastics had given the term 
bad reputation. After defining plastic 
Mr. MacLeod cited the close re- 
between the paint and plastics 
industries resulting from the fact the 
same materials are used both. 


from about million 
1939 520 million pounds 
1950 indicative the vast production 


expansion that has occurred com- 
paratively short time. The similarity 
structure among several major 
plastics was pointed out. 

Numerous other materials were cited 
identified. conclusion Mr. Mac- 
suggested the term “plastic paints” 
the materials called their 
names, such as, roofing cement, 
paint, styrenated oil, alkyd 
Saran lacquer, latex paint and 
On, 


Numerous samples provided Mr. 
MacLeod the various kinds ma- 


discussed were inspected. 


Five Talk Plastics 
Los Angeles Meeting 


“Use Plastics Corrosion Resist- 
Service,” was the topic five talks 
speakers the May dinner meeting 
the Los Angeles Section Rodger 
Auditorium. There were present 
members and guests. 


The five speakers subjects 
Tallman, Dow Chemical 
“Use Vinylidene Chlorides 
Black, Plastic Process 
“Use Plastic Tubing and Pipe 
Co., “Recent Developments 
Plastics (Teflon and 
Trott, Haveg, Corp., 
Resistant Equipment,” and 
Vogel, Bakelite Corp., “Use 
Corrosion Resistant Services.” 
meeting the Los Angeles Sec- 
will September 17, 1952. 


magazine publishes infor- 
activities involving corrosion 


prom trade and technical 
the world. 


NACE NEWS 


Sabine-Neches Section 
Elects Murray 


Christopher Murray, Pure Oil 
Company, Nederland, Texas has been 
elected chairman Sabine-Neches Sec- 
Other officers elected May meet- 
ing the Section Holland Hotel, 
Orange, Texas were Charles Ride- 
nour, Magnolia Petroleum Co., Beau- 
mont, Texas, vice-chairman and 
Brown, Columbia-Southern Chemical 
Corp., Lake Charles, La., secretary- 
treasurer and Clark, Atlantic Re- 
fining Co., Port Arthur, Texas, trustee 
serve the reminder 1952. 

Eleven members and guests were 


present for the meeting, the last one 
the season. Ladies also participated 
the cocktail hour and buffet supper 
accompanied organ music. min- 
strel show sponsored the South 
Beaumont Lion’s Club 


Tulsa Section Hear 
Shideler September 


Norman Shideler Pittsburgh 
Coke Chemical Co. scheduled 
address Tulsa Section the first fall 
meeting after the summer holidays. Mr. 
Shideler will talk specifications 
pipe coatings from the manufacturers’ 
and consumers’ viewpoints the meet- 
ing September 29. 


When you are purchasing anodes, keep this mind Anodes 
look alike. You can’t tell the quality the product you are 


buying, just looking it. 


The life many anodes the market today often shortened 
because metal impurities such nickel, iron, and copper. 
impure anode may deliver the same electrical current output 
one high purity, but its length service shortened. This 
results increased cost the user because these expended anodes 
have replaced more frequently. 


careful examination anode metal under spectroscope 
quickly reveals metal impurities, making possible keep 
them minimum. Such tests are made here the STANDARD 
MAGNESIUM laboratories every day all anodes produced. 
certified spectrographic record furnished with each shipment 
insuring you the best protection the lowest cost. 


you have corrosion problem, would happy consult 
with you, without obligation, any time. 


WRITE 


WIRE 


metal- 
and 
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Problem Internal Corrosion 


Pipe Lines Discussed API Group 


Problems related the internal cor- 
rosion pipe lines were discussed 
luncheon meeting representatives 
products pipe line companies during 
the April meeting the American 
Petroleum Institute Products Pipe Line 
Technology Committee Fort Worth. 
The discussion dealt primarily with the 
scope the problem and formal organi- 
zation was not carried out. The discus- 
sion was reported Ivy Parker 
Plantation Pipe Line Company 
function Technical Practices Com- 
mittee 18-B. 

Cooperative action between the Na- 
tional Association Corrosion Engi- 
neers and the American Petroleum In- 
stitute was advocated. was suggested 
the NACE committee undertake col- 
lect test data and that interpretation 
and recommendation standards 
done the API. The committee aim 
was expressed as: seek basis for 
evaluating corrosion and 
which would lead common proce- 
dure for evaluating corrosion control 
methods. 


Criteria are Needed 


Among the principal problems con- 
nected with internal corrosion pipe 
lines, the discussion brought out, are 
the following points: 


Measurements Loss Metal. 
Methods determining loss metal 
inspection test sections pipe 
and through the use test spools and 
coupons were held useful but 
take too much time. Pearson 
Sun oil Company described method 
electrically measuring pipe weight with 


takes patience, precision, and the 
highest degree human skill 
change, with few light taps, rela- 
tively worthless stone priceless 
gem. the diamond cutting indus- 
try, fortunes rest the human 


the human equation, too, rests 
the efficiency your cathodic pro- 
tection system. Efficient corrosion 
control not only requires the use 


ELECTRO RUST-PROOFING CORP. (N. J.) 


NEW JERSEY 
REPRESENTED PRINCIPAL CITIES THE UNITED STATES 


BELLEVILLE 


the pipe place, which permits con- 
tinuing record made. The objec- 
tion coupons the question 
their relation the actual pipe. The 
electrical method proposed would not 
show pitting. 

also was proposed that measure- 
ments might made corrosion prod- 
ucts removed from the liquids running 
through the line. The problem here 
the difficulty collecting the material 
for weight measurements. 


Study Product Quality. With re- 
spect scraper run data, there was 
some agreement with the experience 
Plantation Pipe Line Company which 
found the stream runs black for ap- 
proximately five minutes while scraper 
coming in, then appears clear com- 
pletely. Frequency scraper runs 
factor the amount material brought 
per scraper. 


The problem was felt one fine 
rouge, which some operators felt was 
less problem where oil-soluble in- 
hibitors are used. Specific test results 
comparable basis are needed 
properly establish this products quality 
factor. 

Shell Oil Company’s practice run- 
ning measured volume product 
through filter paper determine the 
amount rouge was mentioned. was 
reported that some cases product 
picked rouge from tank trucks and 
terminal storage. 

Other interesting data regarding prod- 
ucts quality would variation rouge 
particle size, scraping schedule, con- 
sumption inhibitor and water content. 

Line Friction Measurements. was 


the best equipment available, but 
depends exacting analysis 
your problem, and design, installa- 
tion and testing top-notch special- 
ists the field. 


Hundreds operating installations 
attest the dependability and skill 
the ERP engineer. Highly trained, 
and backed years experience, 
can help you solve your pipe cor- 


rosion problems too. 


OVER 15 YEARS OF CATHODIC PROTECTION ENGINEERING, RESEARCH AND DEVELOPMENT 


pointed out that order make 
comparison among different 
would necessary for companies 
report their data rather than 
lated “C” number. 


Factors proposed Dr. Pearson all 


needed for determining roughness 
line friction were: 

Length line tested. 

Elevations test points and any 
higher intermediate elevation 
tween test points. 

specified flow rates. 

Fluid density during test. 

Fluid viscosity during test. 

Temperature. 

was suggested also would 
know the age, type line and 
ous service history. 

Hadley Sun Pipe Line 
work out suggested procedures for mak. 
ing measurements comparisons 
made. 

The committee invites suggestions 
additional measurements 


Corpus Christi Section 
Sees Transite Movie 


Members and guests the Corpus 
Christi Section saw movie, “Under. 
ground Arteries,’ which told the 
velopment and application Transit 
pipe for underground piping. 
Waring the Johns-Manville Co., cam 
from Houston narrate the John 
Nee, chairman, presided 

Members the section were 
the Celanese Corporation showing 
the International Nickel 
color motion picture “Corrosion 
tion.” The picture was shown June 
the Celanese Corporation’s cafeteri 
Bishop, Texas. 

Single copies most back issues 
CorROSION are available NACE mem 
bers 50c each and 


each. 
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4-6—AIChE (Regional Meeting) Chi 
cago, 

8-12—Instrument Society 
Cleveland, Ohio. 

10-13—Committee 
Thermodynamics and_ 
Cambridge University, England. 


Dec. 
Annual Meeting. 
land, Ohio. 


1953 
Mar. 
Spring Meeting and 
mittee Week. Detroit, Mich. 


April 
20-22—Metal Powder 
Cleveland, Ohio. 
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29-July 2—ASTM 
Atlantic City, 
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Preventive maintenance with UCILON* Protective Coating Systems 


Gives Corrosion Chance Start 


get 
HICKER coatings 
increased protection 


With single application Unichrome 
isol Organosol Compounds. De- 
for dipping spraying, these 
permit you apply heavy-duty 
tection ordinary metals for use un- 
severely corrosive service conditions. 
These vinyl-base compounds resist 
ide group chemicals and corrosives. 
shock-absorbing coating suitable 
protecting ducts, pipe interiors, proc- 
and conveying equipment, tanks. 
Write about your application. may 
just the compound for it. 


rum Lining 
tough chemicals 


tremendous variety processed prod- 

are shippable steel drums which 
lined with one the suitable 
Drum Linings. strongly 

chemical attack, these protective 

bar corrosion container and 

the contents. 

you have problem packaging 
developed chemical products, 


tougher lining meet your pres- 
needs, ask your drum supplier for 


tails Unichrome Drum Linings, 
directly. 


Today’s shortage metals has made 
replacement equipment serious 
problem. Many companies are, therefore, 
putting greater emphasis preventive 
maintenance than ever before. They 
have found that using chemical resisting 
Ucilon Protective Coatings regular 
basis avoids corrosion damage equip- 
ment and thereby minimizes not only 
the need for replacement but also the 
costly downtime. 

Unlike ordinary paints, Ucilon Coatings 
are based highly chemical resistant 
materials. They include vinyl, chlorin- 
ated rubber, phenolic fish oil formu- 
lations. Systems various Ucilon 
Coatings have been devised with these 
two thoughts mind: (1) The formation 
protective film which effective 
barrier the particular corrosives. (2) 
Maintenance adhesion and resistance 
undercutting the event damage. 

Such systems are available deal with 
“hundred and one” tough, corrosive 
conditions. These include intermittent 
continuous contact with fumes solu- 
tions— with acids, alkalies, salts, alcohols, 
moisture, oils, greases, foods, chemical 
compounds and other products. Some 
systems require baking. Most, however, 
dry solvent evaporation; still others 
oxidation. All are easily applied 
brushing spraying. 


WHAT USERS SAY ABOUT 


“We have yet have failure any con- 


sequence plant applications” the way 
large alkali plant puts it. The Ucilon 
Coatings have been extensively used for 
the past several years combat corrosive 
atmospheres. 

“Still excellent condition after 
years,” reads another report about Ucilon 
Coatings applied the interiors brine 
tanks North Central chemical 
processor. 


Today time put with needless 
corrosion equipment, with resultant 
production delays, with the downtime 
and expense “painting” required too 
frequently. You can successful pre- 
ventive maintenance being done 
other processing plants—where Ucilon 
Coating Systems, applied equipment 
and plant, are giving longer lasting pro- 
tection lower cost. 

Get the concise facts Ucilon 
Coatings writing for our 4-page bul- 
letin—or look your latest 
Sweet’s Process Industries File. 


*Trade Mark 


Trade Mark 


UNITED CHROMIUM, INCORPORATED 
100 East 42nd Street, New York 17, 
Detroit 20, Mich. Waterbury 20, Conn. 
Chicago Angeles 13, Calif. 
Canada: 
United Chromium Limited, Toronto, Ont. 
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Fourth Meeting 
CITCE Set Sept. 10-13 


The fourth meeting the Interna- 
tional Committee Electrochemical 
Thermodynamics and Kinetics (CITCE) 
will held England, Sept. 10-13, 
1952. Site the meetings will 
London the Imperial Institute 
Science and Technology; and Cam- 
bridge, Cambridge University. 

Prior the meetings, number 
laboratories specializing electrochem- 
istry and corrosion will visited, Sept. 

Members the board now holding 
office are: Van Rysselberghe, Uni- 
versity Oregon, president; 
Hoar, Cambridge University and 
Piontelli, Politechnico Milan, vice- 
presidents; Pourbaix, University 
Brussels, secretary general; and 
Lange, University Erlangen. 

Fifteen countries are represented 
the membership nearly 100. each 
these countries national secretary 
attends all matters pertaining the 
activities the committee and repre- 
sents his country the council. The 
national secretaries are: for Australia, 
Walkley; Belgium, Pourbaix; 
Canada, Wetmore; Czechoslo- 
vakia, Heyrovsky; Finland, Nasa- 
nen; France, Audubert; Germany, 
Lange; Great Britain, Hoar; 
Italy, Piontelli; Japan, Tajima; 
the Netherlands, Burgers; Nor- 
way, Winterbottom; Sweden, 
Traghardt; Switzerland, Hu- 
ber; United States, Ryssel- 
berghe. 

Previous meetings CITCE were 
held Brussels, Belgium, 1949; 
Milan, Italy 1950; and Bern, 
Switzerland 1951. Proceedings the 
second and third meeting have been 
published and are now available. These 
may ordered from Mr. Pourbaix. 
Cost members the Electrochemical 
Society the NACE $4.80, and 
non-members $6.00. 

More information concerning the 1952 
meeting can had writing Marcel 
Pourbaix, University Brussels, 
Ave. Roosevelt, Brussels, Bel- 
gium from Hoar, Department 
Metallurgy, Cambridge University, 
Pembroke St., Cambridge, England. 


Engineering Course 
Centennial Planned 


Plans are under way for centennial 
celebration next year the inaugura- 
tion engineering courses the Uni- 
versity Michigan. convocation 
Oct. and 24, 1953 will mark the open- 
ing the centennial program. 

George Granger Brown, dean the 
college engineering has appointed 
faculty committee, headed Prof. 
Stephen Attwood, aided five- 
member alumni advisory group com- 
plete arrangements. 

Plans for offering engineering courses 
the University were proposed 
1837, but was not until 1853 that the 
regents decided hire Alexander Win- 
chell teach the courses. course 
civil engineering was inaugurated with 
the March, 1854 term. 1895, separ- 
ate college engineering estab- 
lished. 


BOOK REVIEWS 


Atmospheric Exposure Tests Nailed 
Sheet-Metal Building Materials. 
Theodore Orem National Bureau 
Standards Building Materials and 
Structures Report 128, pages, 
half-tone illustrations, tables, Gov- 
ernment Printing Office, Washington 

determine the resistance nailed 

sheet-metal building materials atmos- 

pheric corrosion and point out how 
improper installation practices can cause 
serious corrosion, the 
special atmospheric exposure tests 
such materials. These tests were me- 
tallic building sheets aluminum, 
aluminum alloy, aluminum-coated steel, 
galvanized steel, and zinc alloy exposed 
for two years the atmospheres 

Washington, and Hampton Roads, 

Virginia. This report describes the tests 

and gives important conclusions and 

recommendations concerning the instal- 
lation these materials. 

Premature deterioration material 
usually results from contacts with dis- 
similar metallic materials construc- 
tion from proximity nonmetallic 
materials. often impractical 
avoid using materials that may acceler- 
ate corrosion one two materials 
when they are brought into intimate 
contact. possible, however, in- 
sulate the materials from each other 
means paints, mastics, waterproof 
papers, felts, etc., minimize corrosion. 


While not yet possible es- 
tablish the relative resistance 
rosion the different materials because 
the short duration the tests, the 
corrosion some the materials that 
has already taken place because im- 
proper installation warrants reporting 
this phase the project now. 


Electrolysis Control Handbook. (Den- 
shoku Boshi Hand Book. Japa- 
nese.) 466 pages, 355 figures. Edited 
Control Research 
Committee (Denshoku Boshi Kenkyu 
Published the Institute 
Electrical Engineers Japan, Tokyo, 
April 1952. Price per copy, plus 

thoroughly revised and enlarged edi- 

tion Denshoku Boshi Soten (Elec- 

trolysis Control Guide Book) published 

1937. 


Modern theories and practices con- 
cerning electrolysis control are sum- 
marized. Practical examples tabu- 
lated data are included increase the 
value the book research and practi- 
cal workers. 

Included are statistics corrosion 
damage communication and power 
cables Japan, theory underground 
corrosion, analysis stray current dis- 
tribution from railways, rail bonding, 
railway current feeding systems, meas- 
urement stray currents, cable sheath 
and pipe line 


Material chemical analysis earth, 
underground water and deposits cor- 
roded metals, methods mitigating 
corrosion lead sheaths and pipe lines, 
cathodic protection, inhibitors, protec- 
tive coverings, estimating corrosivity 
underground water, and recommended 
specifications for cable sheaths (JEC- 


121A, JEC-121B, JEC-121C, 
1951). 

The book also gives current 
mental regulations protect under. 
ground structures from corrosion, 
amples similar regulations othe 
countries, such Germany 
1933), Switzerland, Britain 
France (1911), Spain (1900), recom. 
mendations CCIF Paris (1949), 

Organization the Electrolysis Cop. 
trol Research Committee Japan, its 
members and activities also included 


Radioisotope Tracers 
Check Bond Mechanism 
Porcelain Enamel 


Using sensitive 
tracer techniques, scientists the Na. 
tional Bureau Standards 
have recently obtained new 
the mechanisms which 
adherence the enamel metal. 

According NBS researchers con- 
ventional porcelain-enamel coats 
usually contain least components 
The physical and 
these oxides are quite similar and the 


identification and quantitative 


tion small amounts one them 
the presence the others 
complex system difficult. 

Studying the distribution 
tivity coated specimens after 
the researchers found that metallic co- 
balt layer was formed the 
metal interface and that near the inter- 
face the enamel layer was depleted 
cobalt oxide. The amount cobalt that 
thus migrated the interface increased 
with increased firing though the 
quantity was extremely 
lent layer metallic cobalt about 
0.01 micron thick for normal firing, The 
cobalt deposit apparently did not 
trate into the enameling-iron base 
ing normal firing. 


Test Data Asbestos 
Cement Pipe Compiled 


Published the National Bureau 
Standards February, 1952 and avail 
able from the Superintendent 
ments, Washington, C., the fol 
lowing report: 

2264—Effect Exposure Soils 
Pipe, Irving Denison and Melvin 
Romanoff, pp, cents. The 


summarizes results studies 


varieties cement-asbestos pipe 
soils ranging from well-aerated 
deficient water soluble salts vety 
poorly aerated soils containing high 
centrations soluble material. Effects 
are indicated measuring 
bursting pressure, strength, 
water absorption, specifi 
gravity and observations the 
tion specimen surface. 


Corrosion magazine publishes 
mation activities involving 
from trade and technical groups all 
the world. 


The National Association 


Engineers now has more than 
members. 


July, 1 
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Federated Magnesium Anodes 
Cut Corrosion Losses 


avail- 
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Corrosion costs money, but corrosion losses can often eliminated using Federated 
Magnesium Anodes. 


Federated anodes fight corrosion underground piping, tanks, other buried metal 
prevent oil, gas, and water surrounding equipment and 
property fire and explosion hazards. 


Federated Magnesium Anodes are high quality products with several exclusive features. 
Each has electro-galvanized spiral strip core chemically bonded the magnesium alloy 
assure perfect electrical contact between the metal the anode and the metal 
protected. The core extends the full length the anode too, assuring uniform anode con- 
sumption. All connecting wire joints are silver-soldered for low resistance and high strength. 


Federated Magnesium Anodes are available every standard variety special 
sizes can had little extra cost. 


For technical assistance with your corrosion problem, write Federated’s Corrosion 
Advisory Service. For recent informative bulletin Magnesium Anodes for Cathodic 
Protection, write Department 


For magnesium any non-ferrous metal alloy...see Federated first. 
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AMERICAN SMELTING AND REFINING COMPANY 120 BROADWAY, NEW YORK 


ASSOCIATION CORROSION ENGINEERS 


TICE, Editor 


Corrosion Engineering Section, The Inter- 
national Nickel Co., Inc., Wall St., 

Submit questions and answers for this column 
duplicate the editor. questions be- 
come property NACE. Questions end 
Answers may or may not be published under 
this heading, and may at discretion, be an- 
swered by maij directly, Answers to questions 
are solicited. Authors questions will re- 
main anonymous readers while authors 
— may remain anonymous if they re- 
quest it. 


QUESTION 


No. 48—For the sodium hydride descal- 
ing process have there been any cor- 
rosion failures steel tanks heat 
exchanger surfaces? Does steel equip- 
ment need annealed order 
prevent failure due caustic embrit- 
tlement. 


ANSWER 


have never had corrosion failure 
steel tank used for sodium hydride descaling 
steel. However, there have been knife edge 
corrosion failures heat exchanger tubes 
the air-molten sodium hydride interface. This 
was apparently due the alternate oxidation 
the steel (by air) and reduction (by sodium 
hydride) resulting from changes the bath 
level. This corrosive condition was circumvented 
sleeving the heater tubes with refractory 
material leaving sufficient air space 
between the sleeve and heater tube reduce 
the temperature the sleeve about that 
the Thomas, Armco Steel Corp., 
Middletown, Ohio. 


a. steel forms a 


PRIMER BEFORE PAINTING 


Metal roofs, iron fences, gutters, metal 
window sash, farm equipment, metal tanks 
and stacks, poles, any surface subject to 
rust or oxidation. 


Old method of applying oil base 
paint after sanding or brushing 
leaves rust in pits which later 
break through. 


Lowell Metal Primer goes into 
the pits, dissolves ALL the rust 
and seals 
future paint failures. 


QUESTION 


No. 92—A stainless steel sheet and tube 
heat exchanger was installed with 
brackish water flowing through the 
tubes the cooling medium. Tube 
failures due pitting necessitated re- 
tubing, and 70/30 cupro nickel tubes 
have been installed. Can expect 
any serious galvanic 
tween the stainless steel tube sheet 
and head and the 70/30 cupro nickel 
tubes, under continuous flow condi- 


tions? 
ANSWER 


retubing stainless steel bundles with aluminum 
bronze tubes hot, brackish water. Aluminum 
bronze and 70/30 cupro nickel are close 
the galvanic series that the performance 
your material should 
Degnan, Pont Nemours Co., Inc., 
Penns Grove, 


QUESTIONS 


No. 96—Are there any practical methods 
for the protection open type high 
voltage (66 higher) fuses 
against corrosion caused the co- 
rona and atmospheric moisture? 

No. 97—Have there been any investi- 
gations made regarding the effective- 
ness cathodic protection con- 
crete coated steel pipe exposed sea 
water? Will cathodic protection have 
any adverse effect the bond be- 
tween the concrete steel? 


ASTM Project 


American Society for Testing Ma- 
terials has contracted with the Office 
Defense Mobilization develop 
methods for Conserving materials 
through the use substitue materials 
through more efficient use. Individual 
projects will undertaken the re- 
quest the recently appointed Con- 
sultant the Director Defense Mobi- 
lization Conservation Materials 
John Townsend Bell Telephone 
Laboratories. Howard Phelps, 
engineer ASTM, will carry out the 


Not oil—a chemical 
that dissolves and pre- 
vents rust. 


%& Expands and contracts 
with metal—stops peel- 
ing and blistering of 
Paint coat. 


Provides perfect surface 
for painting. 


% One gallon covers ap- 
proximately 1200 sq. ft. 


Apply Lowell Metal Primer 
with cloth, brush, spray or 
by dipping. Watch it dis- 
solve rust and seal the sur- 
face against future rust. 
expands and contracts with 
the metal which prevents 
peeling or cracking like oil 
base primers. Use on damp 
or dry surfaces — dries in 
one hour . . . covers two to 
four times the surface of oil 
base paints; priced approxi- 
mately the same, 


the surface — stops 


GENSCO CHEMICAL DIVISION 


1834 NORTH KOSTNER AVENUE CHICAGO 39, ILLINOIS 


work. Overhead expenses will 
tained the society and traveling 
salary expenses Mr. Phelps ODy 
First project undertaken was 
servation nickel, concerning 
conference ASTM committee officers 
and representatives various intereste 
industries was held 
offices the society March 11. 


BOOKLETS 


Control Pipe Line Corrosion Mudi, 
Per Copy, postpaid 
more copies one address, per 
copy, $1) 

thodic Protection. Bulletins 
IV. Per Copy, postpaid 


TECHNICAL REPORTS 


TP-3 First Interim Report Ground 
Anode Tests. Publication 50-1. 
Postpaid NACE members, per copy 
others, not NACE members, 
per copy 
TP-2 First Interim Report Galvanic 
Anode Tests. Publication 50-2. 
Postpaid NACE members, per copy.$ 3.00 
others, not NACE members, 
per copy 
TP-1 Report the Field Testing Alloy 
the Flow Streams Seven 
Wells. Publication 50-3. 
Postpaid NACE members, per copy.$ 
others, not NACE members, 
per copy 


BOOKS 


Joint Symposium Cathodic Protection 
Postpaid members ECS and NACE, 
per copy 
all others, per copy 
Bibliographic Survey Corrosion, 1945 
Postpaid NACE members, per copy.$ 
others, not NACE members, 
per copy 
Bibliographic Survey Corrosion, 1946-47 
Postpaid NACE members, per copy.$ 
others, not NACE members, 
per copy 
1945 and 1946-47 Bibliographies Combined 
others, not NACE 
Proceedings First Annual Meeting NACE 
Postpaid NACE members, per copy.$ 
others, not NACE members, 
per copy 
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ONLY years old, 


job, preventing corrosion damage 
underground pipe. SOMASTIC 
Pipe Coating has furnished com- 
plete protection severely corrosive 


YEARS long time the 


locations since its first year— 1930. 


fact, our knowledge its useful life limited ECONOMICAL METHODS 
only the total time has been existence. APPLICATION: 


bined 
120 
RAILHEAD PLANT. Choice between 
and central plant depends PRICE CO. 
the economics specific job. BARTLESVILLE, OKLAHOMA 
PHILADELPHIA, PA. 
NEW ORLEANS, LA. 
HYDRAULIC FORM. Field 
joints make SOMASTIC BECHTEL CORPORATION 


protection continuous along SAN FRANCISCO and 


WILMINGTON, CALIFORNIA 


the entire coated line. 


the Western States 
and Foreign Countries 


Results 2-Year Sheet Metal Corrosion Tests Are Given 


WO-YEAR atmospheric exposure 

tests number sheet metals 
used building construction have re- 
cently been completed the National 
Bureau Standards. Sheets alumi- 
num and alloys and aluminum- 
coated and galvanized steel were ex- 
posed the weather under conditions 
closely approximating those found 
actual practice. Each metal tested was 
fastened bare wooden boards with 
nails various materials, both with and 
without neoprene lead sealing washers 
between the nail head and the sheet. 
The study was conducted 
Orem the NBS corrosion laboratory. 

Severe corrosion may occur the 
point nailing the wrong nailing 
used, even with building sheet that 
highly serviceable when 
stalled. Although some other types 
nailing will often give good service, the 
indicates that, general, 
use aluminum nails and carbon-black- 
filled neoprene sealing washers will give 
the greatest assurance long trouble- 
free service, even under severe con- 
ditions. 

The use sheet metals building 
construction has increased considerably 
recent years. Factors this include 
the expansion building construction 
following World War II, shortages 
some the more conventional materials, 
and the productive capacity the ex- 
panded metal-producing industry that 
became available with the relaxation 
military requirements. With 
creased use, adequate understanding 
associated corrosion problems and 
proper fastening techniques has become 
correspondingly important. The National 
Bureau Standards has long been active 
technology investigations, 
well studies corrosion prob- 
lems. The Bureau maintains two atmo- 
spheric-exposure test stations, one 
the roof building the bureau 
grounds Washington, C., and one 
feet over salt water near Norfolk, 
Virginia. 


Specimens Exposed Both Places 


the present NBS tests, 3-by-4-inch 
specimens the various sheet metals, 
variously fastened, were exposed 
weathering both test stations. Nails 
aluminum alloy, bare steel, cadmium- 
coated steel, galvanized steel and copper 
were used with the 
aluminum coated steel and galvanized 
sheets. Only bare steel and galvanized 
nails were used with the zinc-alloy 
sheets. Sealing washers both regular 
neoprene 
prene were investigated, well the 
more usual lead washers. 
aluminum, good practice calls for 
layer water-resistant building paper 
asphalt-impregnated felt between the 
metal and the wood, but the NBS 
tests this protective layer was purposely 
omitted. Sufficient sets specimens 
were exposed permit removal 
complete sets after and 
months and one set being allowed 
remain the exposure racks for 
indefinitely longer 


“The NBS tests are reported in more complete 
form in the most recent of the NBS Building 
Materials and Structures Reports series, ‘‘At- 
mospheric Exposure Tests of Nailed Sheet Metal 
Building Materials,’’ BMS 128, available for 20 
cents from the Superintendent of Documents, 
Government Printing Office, Washington 25, 
©, 
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Figure 1—Typical inch sheet-metal specimens after weathering the NBS exposure 

showing how corrosion around nail holes may result from improper nailing. Different nails 

used for these two specimens; the specimens themselves, the washers under the nails and 
weather exposure were all identical. 
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Figure 2—Close-up badly corroded nail hole (right) contrast with relatively uncorroded 
nail hole (left), illustrating the type sheet-metal corrosion that can caused unsuitable 
nailing techniques. Proper nailing particularly important with sheets low corrosion resistance, 
like the one the right; more resistant materials will not corrode badly, even though 
sirable nailing used. (Both nail holes were the same size before the nailed specimens 
exposed weathering the National Bureau Standards tests. The specimens are different 
sheet metals, both fastened with lead sealing washers but with different nails, both exposed 
months marine atmosphere.) 


Results the two years’ exposure 
clearly demonstrate the importance 
avoiding certain fastening practices, 
particularly with aluminum. well 
established that aluminum sheet properly 
installed serviceable building ma- 
terial most environments. But, the 
NBS tests show, bare steel nails, 
other uncoated nails except aluminum, 
can cause serious corrosion the sur- 
rounding aluminum. Bare copper nails, 
furthermore, showed themselves 
even more corrosive than steel nails 
the surrounding aluminum—a phenome- 
non readily appreciated those familar 
with the subject, but one which some 
installers sheet aluminum have ap- 
parently been unaware. The cadmium- 
plated and the galvanized (zinc-coated) 
nails caused corrosion 
coatings remained intact. The cadmium 
itself corroded away some cases, how- 
ever, exposing the steel nail and the 
zinc showed signs doing so. Since the 
steel can begin its corrosive action 
the aluminum soon the protective 
coatings have corroded away, the use 
cadmium-plated galvanized-steel 
nails seems questionable when maximum 
trouble-free life desired from alumi- 
num sheet. would expected, alumi- 
num nails caused corrosion 
aluminum sheet the tests. 

The aluminum-coated 
haved similarly the aluminum-alloy 
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specimens both Washington and Nor 
zinc-alloy sheets showed more 
slight corrosion any type under 
condition use. The galvanized sheets 
galvanized 
and only slight corrosion from_ 
steel and copper nails. Similarly, the 
zinc alloy sheets showed 
from galvanized nails 
corrosion from bare steel nails. 

Among those familiar with 
theory, well known that 
dissimilar metals are 
each other, one the other will 
erally tend corrode moisture 
present. This essentially 
chemical phenomenon and the 
positions the two metals the 
trochemical series generally determines 
which the two will corrode. 


Value Washers 
Sealing washers are 
under the nail heads when metal building 
sheets are nailed and this 
desirable practice for several 
addition their waterproofing 
proper sealing washers reduce 
possibilities keeping the 
contact with the sheet 
makes less difference what nails 
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Steel grit 
cleaning provides 
ideal bond for 
coated pipe 
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(Continued From Page 10) 


used. Some washers may not continue 
give good seal, however, and any 
event electrical corrosion currents may 
flow over the surface the washer when 
advisable, where 
life important, use suitable washers 
combination with nails that would 
not cause corrosion even the absence 
the washers. Such conservation prac- 
tice will naturally have most value 
under severe weathering 


Carbon-black-filled neoprene washers 
were found weather better than ordi- 
neoprene washers the NBS tests; 
the latter tended harden. Lead sealing 
washers caused appreciable corrosion 
specimens exposed Washington but 
cause substantial corrosion speci- 
mens exposed the marine atmosphere 
Norfolk. 


Additional exposure time will re- 
quired the relative resistance 
fastened sheets the dif- 
metals weathering under 
identical conditions. All the sheets in- 
showed only very slight cor- 
due the atmosphere alone—at 
distance from the nails—at the end 
the two-year period. 
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Wanted 


Corrosion Engineer, graduate. years’ 
pipe line experience. Cathodic protec- 
tion bare and coated pipe lines plus 


coating inspection, Want change involv- 
sistance, SION, Box 52-7. 
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Steel grit cleaned surfaces are made many tiny facets, 
inclined toward each other various angles, which help key 
bond the coatings the steel. Other conventional methods 
cleaning tend polish the steel and reduce bond. Sand 
only 40% 50% efficient. 


Approximately 7/16 inches high, 
gold, inlaid with bright red 
enamel background “NACE” 
and deep blue enamel back- 
ground words “CORROSION 
CONTROL.” Ruby center. 


Campbell, Executive Secretary St. Lovis gateway, you enjoy 
“through freight rates” in- 
NATIONAL ASSOCIATION stead the higher combi- 
CORROSION ENGINEERS nation rates generally used. 


art 


For Association Members Only 


Address Orders 


COATING AND 
WRAPPING-IN-TRANSIT 
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When you ship through the 
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New Members and 


Changes Address 


This list published principally for 
use NACE Regional and Sectional 
officers keeping their mailing lists 

date. 


NEW MEMBERS 
(Changes Through May 27, 1952) 


ALABAMA 
CHRISTIAN, CLARENCE Guided Missile 
Dev. Gr., Div., Redstone Arsenal, 
Huntsville, Alabama. 


SEARS, EDWARD C. American Cast Iron 
Pipe Company, P. O. Box 2603, Birming- 
ham, Alabama. 


ARIZONA 
SULLIVAN, HARRY IVAN, Rust-Proofing, 
Inc., 1220 E. Henshaw Rd., Phoenix, Ari- 


zona, 
CALIFORNIA 

ALLCOCK, ARTHUR J., JR., Sterling Electric 
Motors, Inc., 5401 Telegraph Rd., Los An- 
geles 22, Calif. 

ALVAREZ, WILLIAM, Columbia Mills, Inc., 
2626 Lacy Street, Los Angeles 31, Cal. 

BEATON, JOHN L. Materials & Research 
Dept., Calif. Div. Hwys., 3435 Serra Way, 
Sacramento, Cal. 

BERTNESS, THEODORE A., General Petro- 
leum Corp., P. O. Box 2122 Terminal An- 
nex, Los Angeles 54, Cal. 

BLOSSOM, EDSON D., Signal Oil & Gas Co., 

wie 2780 Junipero, Long Beach, Cal. 

Be BOTTS, ELBERT D., Division of Highways, 
3435 Serra Way, Sacramento 16, Cal. 

CAMERON, WILLIAM M., Hughes Aircraft 
Co., Culver City, Cal. 

CARPENTER, GORDON D., U. S. Naval Civil 
Engineering Lab., Port Hueneme, Cal. 

CASH, WILFRID S., American Pipe & Con- 
struction Co., 4625 Firestone Blvd., South 
Gate, Cal. 

CLARK, ALBERT F., General Petroleum 
Corp., P. O. 2122, Terminal Annex, Los An- 
geles 54, Cal. 

CLAWSON, JOHN A., Hughes Aircraft Co., 
Florence at Teale, Culver City, Cal. 

COXHEAD, Edward P., Nukem Products 
Corp., 600 16th St., Oakland 12, Cal. 

CRAFT, C. HOWARD, Menasco Mfg. Co., 805 
So. San Fernando Blvd., Burbank, Cal. 

CRIDER, LOUIS D., 3720 E. 53rd St., May- 
wood, Cal. 


Gives you quick, 
easy method deter- 
mining what metal 
alloys use con- 
nection with 143 
different corrosive 
agents. Ideal for 
metallurgists, product 
designers, engineers, chemists, purchasing 
agents. Sized fit your pocket. Developed 
The Harper Co., America’s lead- 
ing specialist non-ferrous and stain- 
less fastenings. 


FREE 


MAIL COUPON TODAY! 


Chief Metallurgist, 
The H. M. Harper Co., 
8221 Lehigh Avenue, Morton Greve, Ill. 


Please rush free copy the Harper Computer 
Corrosion Resistance, 


DAVIDSON, ROBERT R., Bechtel Corp.—So- 
mastic Div., P. O. Box 457, Wilmington, 
Cal. 

DOTY, ROBERT O., U. S. Naval Air Missile 
Test Center, Point Mugu, Cal. 

DYKKESTEN, WAYNE, Tide Water Assoc- 
iated Oil Co., Associated, Cal. 

EPSTEIN, SAUL, Statham _ Laboratories, 
12401 W. Olympic Blvd., Los Angeles 64, 
Cal. 

FAULK, BILL L., Shell Oil Co., 2080 Obispo 
Ave., Long Beach, Cal. 

FINKELSTEIN, PHILIP, Long Beach Naval 
Shipyard, Code 243, Long Beach 2, Cal. 
FUGLE, FORREST F., 1485 Rubio Drive, San 

Marino 9, Cal. 

GALLOWAY, FRANK R., Bureau of Stand- 
ards, City of L, A., 826 Yale Street, Los 
Angeles 12, Cal. 

GARBER, WILLIAM F., Hyperion Activated 
Sludge Plant, City of Los Angeles, 12000 
Vista Del Mar Venice, Cal. 

GODFREY, WILLIAM KERR, Shell Oil Com- 
pany, 1008 W. 6th St., Los Angeles 17, Cal. 

GOODRICH, ABIJAH V., Long Beach Naval 
Shipyard, Code 253, Long Beach, Cal. 

GRAVES, RUSSELL L., The Fluor Corp. Ltd., 
Box 7030, East Los Angeles Branch, 
Los Angeles 22, Cal. 

GREEN, WALTER. Wilshire Oil Co., Foster 
Road, Norwalk, Cal. 

GRETHER. FRED, Statham Laboratories, 
Inc., 12401 W. Olympic Blivd., Los Angeles 
64, Cal. 

HANSON, JOSEPH HARRY, Long Beach 
Water Department, 3610 E. Spring Street, 
Long Beach Cal. 

HARCH, HADLEY, Norman Wright 
Co., 625 No. Alvarado St., Los Angeles 26, 
Cal. 

HATFIELD, G. A., The National Supply Co., 
1524 Borden Avenue, Torrance, Cal. 

HILTNER, LUTHER G., Wm. R. Whittaker 
Co., Ltd., 915 North Citrus Avenue, Los 
Angeles 38, Cal. 

HIRDLER, CARL, JR., Turco Products, 
Ine., 6135 So. Central Ave., Los Angeles 
54. Cal. 

JESSEN, OLIVER C., Dept. of Water & 
Power, City ef Los Angeles, P. O. Box 3669, 
Terminal Annex, Los Angeles 54, Cal. 

KEATING, DONALD A., Turco Products, Inc., 
6135 South Central Ave., Los Angeles Cal. 

KNIGHT, F. M., Union Oil Co. of Cal., 617 W. 
7th St., Los Angeles 17, Cal. 

LANG, E. RUSSELL, Hall Laboratories, Inc., 
3931 Tweedy Blvd., South Gate, Cal. 

MANDELL, BERNARD, Aerojet Engineering 
Corp., 6352 N. Irwindale Ave., Azusa, Cal. 

MacKINNON, W. R., Hughes Aircraft Com- 
pany, Culver City, Cal. 

McCRACKIN, FRANCIS A., California Elec- 
tric Power Company, Box 512, Riverside, 
Cal. 

MEEKER, OLIN W., Long Beach Naval Ship- 
yard, Terminal Island, Long Beach, Cal. 

MOORE, CLYDE N., Long Beach Water 
Dept., 215 W. Broadway, Long Beach, Cal. 

MURRAY, WILLIAM B., Long Beach Water 
Dept., 3610 E. Spring, Long Beach 6, Cal. 


EXCHLLENT 


NOT Goon 
BEAT YOUR AND 


wiry HARPER 


atte 


cman 


grade 


fe 


NISBET, DESIRE F., Shell Oil Compan 

NOYA, ANTHONY J., Fibreboard Products 
Inec., P. O. Box Q, Antioch, Cal. 

OLSON, HAROLD L., Johns-Manville Corp, 
116 New Montgomery, San Francisco §, Cal 

PARENT, CHARLES F., Southwest Explora. 
tion Co., Box 191, Huntington Beach, Cal 

PAULICK, GEORGE H., California Consum. 
ers Corp., 230 Jefferson Blvd., Log 
geles 7, Cal. 

PAULUS, GEORGE L., Union Oil Company 
Cal. Box 1365, Orcutt, Cal. b 

PEAIRS, MAURICE A., Culligan Soft Wate 
Service of Hollywood, 1059 N. Vista g. 
Los Angeles 46, Cal. : 

PERRY, OLIVER A., Douglas Aircraft Com. 
pany, Inc., 827 Lapham St., El Seguni 
Cal. 

PHILPOT, FORDYCE V., City & County of 
San Francisco, San Francisco Internationg 
Airport, South San Francisco, Cal. 

POWELL, JAMES O., Menasco Co., 
So. San Fernando Blivd., Burbank, Cal, 

PRITCHARD, JOHN O., American Potash and 
Chemical Co., Trona, Cal. 

REICHEL, CURT R., C. R. Reichel Engi- 
neering Co., 718 Natoma, San 
Cal. 

RELFE, DONALD H., Port of Oakland, Foot 
of Grove Street, Oakland 7, Cal. 

REZNICEK, A. F., Rubber Products Engi. 
neering Co., 108 E. Fourth, Los Angeles 
Cal. 

RIGDON, JOSEPH H., Bureau of Standards 
City of Los Angeles, 826 Yale St., Loy 
Angeles, 

ROBERTS, JAMES V., Long Beach Nava 
Shipyard, Terminal Island, Lon: Beach, 
Cal. 

ROYCE, WILLIAM E., Long Beach Naval 
Shipyard, Long Beach, Cal. 

SCHMIDT, ROBERT J., California Research 
Corp., 576 Standard Ave. Richmond, Cal. 

SOLL, ROLLAND H., Hanford Foundry (o, 
119 Arrowhead Ave., San 
Cal. 

STAMPER, FURMAN H., Bendix Aviation 
Corp., 11600 Sherman Way, No. Hollywood, 
Cal. 

STEINBACH, G. R., Merit Western Co,, TI'§ 
Date Ave., Alhambra, Cal, 

STEPHENS, ROY K., Cee-Bee Chemical (Co, 
Inc., 655 E. Gage, Los Angeles 1, Cal. 

STOUTLAND, ARNOLD, Pacific Paint & Var 
nish Co., 4th and Cedar Streets, Berkeley, 
Cal. 

STROBL, Lee J., 617 E. 1st St., Los Angeles 
54, Cal. 

THORLEY, THOMAS J., Board of Harbor 
Commissioners, 1333 El Embarcadero, Long 
Beach 2, Cal. 

VERGNE, GLENN C., Tide Water Associated 
Oil Co., Associated, Cal. 

VIEWEG, ARTHUR, The Fluor Corp., Ltd, 
P. O. Box 11456, Briggs Station, Los An 
geles 48, Cal. 

WALKER, C. W., Jr., Richfield Oil Corp— 
Nat. Gasoline Div., Box 147, Bakersfield 
Cal. 

WAXMAN, AARON, Hagan Corp., 33% 
Tweedy Blvd., South Gate, Cal. 

WELTER, W. G., General Petroleum Corp, 
2721 East 37th, Los Angeles, Cal. 

WHEELER, ROBERT T., Union Oi] Compaty 
of California, 9645 South Santa Fe. Spring 
Rd., Whittier, Cal. 

WIELAND, RITA, Shell Development (o, 
4560 Horton Street, Emeryville, Cal. 

ZACHARENKO, VLADIMIR S., Westinghous 
Electric Corp., Hendy Avenue, 
Cal. 

CONNECTICUT 

MORTEL, JOSEPH P., Landers, Frary & 
Clark, Center St., New Britain, Conn. 

ROBERTSON, W. D., Yale University, Ham 
mond Metallurgical Lab., New Haven, Cont. 

GEORGIA 

BERRY, DAVID F., Lockheed Aircraft Corp, 

Georgia Division, Marietta, Georgia. 
IDAHO 

CLAPPER, THOMAS W., Atomic Energy Di- 
vision, American Cyanamid Co., 132 Firs 
Street, Idaho Falls, Idaho. 

ILLINOIS 

BENT, JOHN T., Tennessee Eastman (0, 
360 North Michigan Avenue, Chicago 1, Mi 

KOCH, C. E., Johns-Manville, 222 N. Bauk 
Drive (Merch. Mart), Chicago, Ill. 

INDIANA 3 

North Clinton, Fort Wayne, Ind. é 
KANSAS 

MEYER, ROBERT H., Sinclair Pipe Liv 
Company, Sinclair Building, Independenct 
Kans. 

NIXON, LEON F., Panhandle Eastern Pip 
Line Co., Box 390, Paola, Kans, 

KENTUCKY 

HAFER, RICHARD F., Reynolds Metals 0%» 

2500 S. 3rd St., Louisville, Ky. 


(Continued Page 14) 
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Johns-Manville Asbestos Pipeline only 

type wrapper that has survived more than 
years service all types protects 
more than 100,000 miles oil and gas pipelines! 


330 
n Corp, 
sturdy, inorganic product, Johns-Manville 
Asbestos Felt resists rot and decay, stands 
both acid and alkali soils. has the thickness 
and toughness needed shield pipeline enamels 
from earth load and soil stresses. And permits 
the protective enamel coating properly func- 
tion against corrosion. 


Johns-Manville Asbestos Felt flexible; wraps 
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Johns-Manville 
PELINE FELT 
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NACE NEWS 


Johns-Manville 
Asbestos Felts shield 


oil and gas pipelines 


easily without cracking. guards enamel from 
impact damage both during installation field- 
wrapped pipe, and during transportation and in- 
stallation mill-wrapped pipe. 


There are important economic advantages, 
too! addition reducing maintenance ex- 
pense, Johns-Manville Asbestos Felt adds many 


years life the pipeline. For further 
information and sample 

Johns-Manville Asbestos 
Pipeline Felt, mail the cou- 
pon below. 


Box 60, New York 16, 


Please send copy the sample folder 
Johns-Manville Asbestos Pipeline Felt, 


Name 


Address 


City. Zone State 


1952 
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ach, 
‘ista st, Wy, 
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New Members— 
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LOUISIANA 


DUBE, WILLIAM E., The Texas Company, 
P. O. Box 7, Harvey, La. 

ELLENZ, FRED M., The Texas Company, 
P. O. Box 457, New Iberia, La. 

GRIFFIN, JUSTIN O., Texas Eastern Gas 
Trans. Corp., Texas Eastern Bldg., Shreve- 
port, La. 

SIESS, CHARLES P., JR., Tretolite Co., 2508 
North 12th St., Monroe, La. 


MASSCHUSETTS 


PERRY, LLOYD H., Union Bay State Labora- 
tories, Inc., 491 Main St., Cambridge, Mass. 


MICHIGAN 


GUTTENPLAN, JACK D., Chrysler Corpora- 
tion, Central Engineering, Dept. 487, 12800 
Oakland Ave., Highland Park, Mich. 

ABBOTT, ALBERT J., Michigan Chemical 
ag 500 N. Bankson St., Saint Louis, 

ch. 


MISSOURI 
LEWIS, DAVID, II, Bendix Aviation Corp., 
P. O. Box 1159, Kansas City 10, Mo. 
NEW JERSEY 
EASTMAN, DOUGLAS E., Jersey Central 
Power & Light Co., 100 Brook Street, Long 
Branch, N. J. 
HEINZELMAN, EDWARD, JR., 276 8th St., 
Palisades Park, New Jersey. 


NEW YORK 

BISHOP, CLAUDE R., Union Carbide and 
Carbon Research Lbs., 4625 Royal Ave., 
Niagara Fall, N. Y. 

COLLOPY, WILLIAM J., Nukem Products 
Corp., 111 Colgate Street, Buffalo 20, New 
York. 

FINCH, LAWRENCE NELSON, II, Berlin & 
Jones Co., Inc., 601 West 26th St., New 
York 1, N. Y. 

WILEY, J. P., Esso Shipping Co., 30 Rocke- 
feller Plaza, New York 20, N. Y. 

NORTH CAROLINA 

KRIEK, P. PAUL, American Enka Corpora- 

tion, Enka, North Carolina. 
OHIO 

KING, RAYMOND W., The Special Screw 
Products Co., 5445 Dunham Rd., Bedford, 
Ohio. 


LAST! ECONOMICAL, SHOCK 
RESISTANT INSULATING COUPLING 


Until recently mechanical weakness 
and high costs have discouraged 
the large-scale use insulating 
couplings gas distribution sys- 
tems. Now comes PESCO safe, 
‘economical, rugged, easy install, 
and assuring permanent electrical 
insulation, 


Box 1037 


1037 


Insulate your distribution system with 


PESCO INSULATING COUPLINGS* 


PESCO couplings are designed 
and built stand under all 
types extreme operational 
conditions. They are molded 
nylon under high pressure. 
Nylon thermoplastic resin 
which comparable thermo- 
setting resins physical prop- 
erties and far superior chem- 
ical resistance and the ability 
withstand bending, side thrust 
and shock. They stand pressures 
1100 psi and are not af- 


* Patent Pending 


300°F. Molding 
threads and “di-electric wall” 
inside the coupling provide 
fool-proof electrical insulation 
and added sealing ability. spe- 
cial locking device prevents the 
coupling from turning slip- 
ping its steel sleeve. 


PESCO couplings may in- 
stalled your regular workmen 
with their standard operating 
procedures. Available all sizes 


from 34” 2”. 


PLASTIC ENGINEERING AND SALES CORP. 


BOX 1037 


FORT WORTH, TEXAS 


ASSOCIATION CORROSION ENGINEERS 


WEST, JAMES E., Ohio Edison Company * 

Main St., Akron Ohio. 

THURMAN, R. G., Panhandle Eastern Pj 

Line Co., Box 59 Maumee, Ohio. K 
OKLAHOMA 

CARLBERG, BOB L., Continental oj} Com, 

pany, Drawer 1267, Ponca City, Okla, 


OREGON 
MANGOLD, ALFRED O., Pacific Power 
Light Company, Public Service 


PENNSYLVANIA 
MAIER, WILLIAM, Coatings 
2006 First National Bank Bldg., Pittsburg 
22, Pa, 
MERCER, ROBERT Pennsylvania gg} 
Co., 1000 Widener Bldg., Philadelphi, 
REED, GEORGE, American Car and Foundy 
Company, 9th and Oak Streets, 
Pennsylvania. 
RHODE ISLAND 
ANDREWS, GEORGE E., The Narraganse 
Electric Co., Eng. Div., 49 Westminster St, 


SOUTH CAROLINA 
BARKLEY, MATTHEW B., Southern 
ration, Box 810, Charleston, S. C. 


TENNESSEE 
WALKER, SOLON, East Tennessee Natur! 
Gas Co., P. O. Box 831, Knoxville, Tenn, 


TEXAS 

BALLARD, JOSEPH W., Boyd industria 
Engineering, Inc., 718 N. Stonton, El Pago, 
Texas, 

BOWMAN, WILLIAM W., Armco Drainage ¢ 
Metal Products, Inc., P. O. Box 169 
Houston, Texas. 

DAVIS, EDWARD C., JR., Western Industria 
Maintenance, Inc., 2207 Nicholson, Houston, 
Texas. 

EDWARDS, WM. H., The Superior Oil Com 
pany, 400 Oil & Gas Building, Houston, 
Texas. 

FITZGERALD, CHARLES L., JR., 
nance Engineering Corp., P. O. 
Houston, Texas. 

HISKEY, C. G., Armco Drainage & Meta 
Products, Inc., P. O. Box 1699, Houston 1, 
Texas. 

HOPWOOD, WILLIAM A., Tnemec Co., Ine, 
2718 Walnut Ave., Odessa, Texas. 

GRONINGER, CLARK R., Oil Recovery 
Chemicals, 705 Lamar Blvd., Austin, Texas, 

JONES, DARRELL M., Columbia-Southem 
Chemical Corp., P. O. Box 4026, Corpus 
Christi, Texas. 

LIPSCOMB, THOMAS G., II, Humble Oil ani 
Refining Co., Research Bldg., Baytown, 
Texas. 

OSLIN, J. A., 740 Harriot Street, Beaumont, 
Texas. 

SHAY, NEIL E., The American Brass Con- 
pany, 1205 Irwin-Keasler Blvd., Dallas 1 
Texas, 

SIMMONS, EDWARD J., Sun Oil Company, 
1405 No. Zangs Blvd., Dallas 3, Texas. 
SINGLETON, WALTER T., JR., Boyd In- 
dustrial Engineering, Inc., 718 N. Stanton 
St., El Paso, Texas. 
WARDEN, ROBERT L., 
3832, Odessa, Texas. 
ZUSPAN, GEORGE W., E. I. du 
Nemours & Co., P. O. Box 2027, 

Texas. 


Mainte- 
Box 2637, 


Shell Oil Co., Bor 


Pont de 
Orange, 


WASHINGTON 

ADAMS, MARK F., Division of Industrial Re- 
search, State College of Washington, Pull- 
man, Washington. 

SMITH, ROY H., Boeing Airplane Co., P. 0. 
Box 3107, Seattle, Washington. : 

SUMMERSON, THOMAS J., Kaiser Alumi- 
num & Chemical Corp., P. O, 1451, Spokane, 
Washington. 

WEST VIRGINIA 
RICHARD T., Carbide and 
Company, P. O. Box 
West Virginia. 

FOREIGN : 

McPHERSON, GEORGE M., Imperial Oil 
Limited, 300—9th Avenue West, Calgary, 
Alberta, Canada. 

CORBETT, R. E., Minnesota Mining « Manu 
facturing of Canada, Ltd., P. O. Box (0 
London, Ontario, Canada. 

McCOPPEN, J., Minnesota Mining 
of Canada, Ltd., Box 757, London, Om 
tario, Canada. 

LAW, J., The International Nickel 
pany Canada Ltd., King Wes 
Toronto, Ontario, Canada. : 

NADAS, MICHAEL C., Corrosion Servite 
Limited, 77 York Street, Toronto, Ontario 
Canada. 


Carbon 
2831, 


BUSH, 
Chemicals 
Charleston, 


wick Park Road, New Southgate, 


N. 11, England. 
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ORR, ROY A., Noranda Copper & Brass Ltd, 
29 Park St. W., Windsor, Ontario, Canada 

GAINES, PAUL, International Petroleum 
lombia), Limited, ¢/o Intercol Barrancabel 
meja, Colombia, S. A. 

BROWN, SELWYN, John Dale, Ltd.. Bruns: 
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You can buy the finest Coal-Tar Enamel—but Write, wire phone for complete 
doesn’t fulfill your exact requirements and your exact 
specifications, isn’t properly applied, can cost you 
money without giving you the protection you want. pipe-protection 
all the way your job. the planning stage, call 
Barrett technical advisor help you select the right enamel. 
During application, use the free Barrett Field Manual, 
which gives detailed procedures for proper application— 
from cleaning back-filling. And remember take 
advantage the on-the-spot service Barrett Technical 
Service Representative whenever necessary. 
Mie Remember: even the finest enamels must properly 
applied for proper protection. 
Check these advantages BARRETT* COAL-TAR ENAMEL 
The right product and High dielectric properties THE BARRETT DIVISION 
procedure for every gas and ALLIED CHEMICAL DYE CORPORATION 
Ltd, oil pipeline need Resistance gas and RECTOR STREET, NEW YORK 
almospheric temperatures Easy availability and application The Ltd. 
High ductility and flexibility On-the-job technical assistance 5551 St. Hubert St., Montreal, Que. 
London High resistance soil stresses 10. Dependable deliveries 
*Reg. U.S. Pat. Off. 
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FLORES, LIBRADO, Mexican Zinc Co. S, A., 
Apartado 89, Nuevo Laredo, Tamps., 
Mexico. 

ADROVER, ANTONIO VICENS C. A. La- 
Electricidad de Caracas Calle Marron a 
Pelota No. 8 Caracas, Venezuela. 


CHANGES ADDRESS 


(Old Address Follows New in Parentheses) 
ARKANSAS 

SHAW, A. G., Ebasco Services, Inc., P. O. 
Box 2899, Little Rock, Arkansas (Ebasco 
Services, Inc., Const. Dept., 2 Rector Street, 
New York, N. Y.) 

CALIFORNIA 

BIREN, JACK A., Continental Oil Co., P. O. 
Box H, Seal Beach, California (The Texas 
Company, P. O. Box 320, Long Beach 1, 
Cal.) 

FOX, ARTHUR R., 1833 Berryman S&t., 
Berkely 3, California (Corrosion Engineer- 
ing Service 3405 Piedmont Avenue, Oak- 
land, Cal.) 

McCOMAS, JOHN Q., Parker Engineering Co., 
7044 E. Bandini Blvd., Los Angeles, Cal. 
(P. O. Box 1078, Beverly Hills, Post Office 
Beverly Hills, Cal.) 

NICHOLSON, JAY T., National Aluminate 
Corp., 3023 West Pico Blvd., Los Angeles 
6, Cal. (425 South Western Avenue, Los 
Angeles 5, Cal.) 

CONNECTICUT 

RASMUSSEN, LAURENCE M., Manning, Max- 
well & Moore, Inc., 250 E. Main St., Strat- 
ford, Connecticut (11 Elias St., Bridgeport 


2, Conn.) 
GEORGIA 

ROSSELLE, DOUGLASS T., Southern Bell 
Tel. & Tel. Co., 1432 Hurt Bidg. Atlanta, 
Georgia (36 N. E. Second, Miami, Fla.) 

ILLINOIS 

HOLSINGER, FRED J., Corn Products Re- 
fining Co., Chem. Div. Box 345, Argo, Cook 
Co., Ill. (Corn Products Refining Co., Argo, 
Cook Co., Ill.) 

KOPPL, FREDERICK, James G. Biddle Co., 
20 West Jackson Blvd., Rm. 602, Chicago 
4, Il. (American Institute for Foreign 
Trade, P. O. Box 191, Phoenix, Ariz.) 


tribution Systems 


Sea! Offshore Drilling Platforms, 
Offshore Pipe Lines, Wharves, Piers, 
Ships, Barges, Drydocks, Wellheads 


*These structures are usually protected most 
economically combination CA- 


Land! Pipelines, Tank Bottoms, 
Gathering Systems, Gas Water Dis- 


KANSAS 

JOHNSTON, THOMAS A., JR., Aluminum Co, 
of America, 1011 Central Bldg., Wichita 2, 
Kans. (Aluminum Ore Co., P. O. Box 1346, 
Mobile 8, Ala.) 

ROGERS, FREDRIC H., 2017 W. Laurel St., 
Route 3, Independence, Kans. (Great Lakes 
Pipe Line Co., Bryant Bldg., Kansas City, 
Mo.) 

LOUISIANA 

DONNELLY, PATRICK R., 622 Stevenson, 
Apt. 5, Lafayette, La. (Box 686, Smith- 
ville, Texas). 

GALENNIE, ERNEST S., JR., 277 Wain- 
wright Drive, Route 2, New Orleans 21, La. 
(Metal Goods Corporation, 432 Julia Street, 
New Orleans, La.) 

NELSON, L. A., Jr., Freeport Sulphur Co., 
Little Caillou Rte., Box 555, Houma, La. 
(Freeport Sulphur Co., P. O. Drawer ‘A’, 
Freeport, Texas) 


MISSOURI 
KIMMEL, ALBERT L., Tnemec Co. Inc., 123 
W. 23 Ave., North Kansas City 16, Mo. 
(Engr. & Ind. Exper. Sta., University of 
Florida, Box 2368, University Sta., Gaines- 
ville, Florida). 
NEW YORK 
ERGUL, NECDET F., 276 Read Ave., Crest- 
wood, Tuckahoe 7, New York (Long Island 
Lighting Co., 250 Old Country Road, Min- 
eola, Long Island, N. Y.) 
De LASKI, ROBERT D., Pittsburgh Coke & 
Chemical Co., 350 5th Ave., New York 1, 


New York (W. A. Briggs Bitumen Co., 
30 Church St. 423 E., New York 7, New 
York) 
HALL, NATHANIEL, 239 Waverly Ave., 


Brooklyn 5, New York. (G. B. Hogaboom, 
Jr. & Co., 44 East Kinney St., Newark, 
New Jersey) 

SILKWORTH, GEORGE H., 37-09 75th St., 
Jackson Heights 72, New York (Ebasco 
Services, Inc. 2 Rector St., New York, N.Y.) 

OHIO 

COATS, HARRY P., 414 N. Firestone Blvd., 
Akron, Ohio, (Firestone Steel Products Co.) 

GOODWIN, JAMES M., 722 Maryland Ave., 
Lancaster, Ohio. (Texas Eastern Tran. 
Corp., Somerset, Ohio) 

McGLOTHLIN, BRUCE B., JR., 98 Brighton 
Drive, Akron, Ohio. (564 Delaware St., Buf- 


falo, N. Y.) 


THODIC PROTECTION and the ELECTRO- 


COATING PROCESS which CPS holds 


exclusive license under Patent Num- 


bers 2,200,469 and 2,417,064. 


HOUSTON, TEXAS 
4601 Stanford 
Phone JA-5171 


MICHAEL, LEWIS E., 45 Woodcrest Ave 
Dayton Ohio. (31 So. Willow Grove 
Dayton 9, Ohio). 4 

OKLAHOMA 

NORRIS, R. J., Koppers Company Ine., Tar 
Prod. Div., P. O. Box 1074, Tulsa, Okla. 
homa (122 So, Michigan Ave., Chicago 
Illinois). 

PENNSYLVANIA 

DAUGHERTY, JAMES G., Sun Pipe Line Co, 


1608 Walnut St., Philadelphia 


hanna Pipe Line Co.) 

GALLUP, DUDLEY D., G. O. Carlson, In 
Box 190, Bala Cynwyd, 
(Thorndale, Pennsylvania) 

SHEPPARD, WALTER LEE, JR., 9500 Mar. 
tan Road, Phila. 18, Pa, (Electro-Chemicg 
Engineering & Mfg. Co. 750 Broad St., En. 
maus, Pa.) 

YOUNG, FRANK A., Sun Pipe Line Co., 169 
Walnut St., Philadelphia 3, Pa. (Susque 
hanna Pipe Line Co.) 


TEXAS 

CASTILLA, RALPH A., Vinson Supply (po, 
3331 Haggar Dr., Dallas, Texas (Reynold 
Metals Co. 3008 Almeda, Houston, Texas), 

CONNELLY, LEWIS B., Tennessee Eastma 
Co., 1001 State National Bldg., Houston ; 
Texas (2005 Continental Bldg. St. Louis j 
Mo.) 

ELLWOOD, EDWARD E., Reynolds Meta 
Co., P. O. Box 8176, Houston, Texas (414 
Lindell Ave., St. Louis 8, Mo.) 

FENWICK, DICK T., Southern Production 
Co., Inc., P. O. Box 670, Fort Worth, Texas 
(P. O. Box 1780 Shreveport, La.) 

GARTNER, FRED W., JR., F. W. Gartne 
Company, Box 1303, Houston, Texas (30ij 
Lamar). 

KLINGER, O. C., The Pipeliner, 101 Wet 
Alabama, Houston 6, Texas (Oildom Pub 
lishing Co., 1217 Hudson County Blvd, 
Bayonne, New Jersey) 

MULLINS, JOHN D., Union Sulphur & (jj 
Corp., 4th Floor Bank of Commerce Bldg, 
Houston 2, Texas (663 Gulf Bldg.) 

WATTS, JOHN C. JR., Humble Pipe Lin 
Company, Box 1390, Midland, Texas (P. 0 
Drawer 2220, Houston, Texas) 


FOREIGN 
SPENCER, KENNETH A., 5 Greencourt Roai, 
Petts Wood, Kent, England (Anglo Irania 
Oil Co., Ltd., Beaufort House, Gravel Lane 
London, E. E. England) 


the Air! Tanks, Condenser Heads 


CPS handles only first-line materials made 
famous, well-known manufacturers. 
DOW Magnesium Anodes—GOOD-ALL 
Rectifiers—Graphite 
Insulating Pipe and 
Cable Finders—CAD-WELD Welding Sup- 
plies—RUBICON Potentiometers—S oil 
Resistivity Apparatus—HOLLOWAY 


instruments. 


PROTECTION SERVICE| 


TULSA, OKLAHOMA 
314 Thompson Bldg. 
Phone 2-9857 


NEW ORLEANS, LA., Box 652 


Turnkey Contract 


106 
Let 
39-15 
CAI 
= \ 
verything the Cathodic Protection Field Insulating Washer toa 
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Write for Rates: Over 4195 Readers 
Houston Texas Magazine Monthly 
Okla. 
CORROSION SERVICE LIMITED Complete Mitigation 
CORROSION ENGINEERING Product and Equipment Line 
the REPRESENT: Koppers Coatings, Nicolet 
Ine ited Complete Service Corrosion Engineering, Asbestos Pipe Line Felts, Apex Magnesium 
equipmen structures, ystems. ectifiers 
Mars. Resistivity and Electrolysis Sarveys. and other nationally known preducts 
‘hemica} A & P FINISHING & MFG. co. Selecti d Appliceti  Protecti Coati 
York St., Toronte, Canada. 207-A Daniel Bidg. Phone: 2-5215 
ply Co, 
SERVING ALL PIPELINES PLASTIC ENGINEERING SALES CORP. 
Dastmay PIPELINE ASBESTOS FELT 
CATHODIC PROTE CTION ade The Quality Corrosion Control 
Design Installation Surveys Made Pittsburgh Coke Chem. Co. sco 
ade erra ass Fiber Corp. 
ALLEN CATHODIC “Steve’’ Day @ Plastic Corrosion Protection Pipe Coatings 
PROTECTION CO. DAY COMPANY Pipe Wrapping Machines 
Box 386 Phone EDison 2081 1973 Gray Houston 19, Telephone 5136 
HARVEY, LOUISIANA Phone JU-2431 BOX 1037 FORT WORTH, TEXAS 
West 
Pub- 
manufacturing affiliate Wrappers Tapes Equipment for Any Size Pipe Job 
WESLEY BLOCK AND COMPANY 
39-15 MAIN STREET, FLUSHING, NEW YORK Main Plant: 179 FRONT ST., ELIZABETH, 
114 East 32nd Street Telephone: 
Lane CANADA: Richardson-Allen Canada, Ltd., NEW YORK 16, LExington 2-3244 Complete Coating Service 


370 Victoria St., Toronto, Ontario 


Cathodic Protection Service 


Engineering Installation Surveys 
Material Supplies 
Everything in the Cathodic Protection Field from 
an Insulating Washer to a Turnkey Contract 
Installation 
4601 Stanford HOUSTON Phone 5171 


NEW ORLEANS TULSA 
149 Metairie Lawn Dr. 310 Thompson Bidg. 
Phone TE 5735 Ph. 2-9857 


INSTRUMENTS 


For the Corrosion Engineer 
© Copper Sulfate Electrodes 
Resistivity Rod Pipe Prod 
@ AC Bridges 
® No Current Potentiometer with 
Current Ranges 


COLLINS 


CATHODIC PROTECTION 


Surveys Engineering 
Maintenance 
Electro Rust-Proofing Corp. 
(N. J.) 

BELLEVILLE NEW JERSEY 


Complete 
CATHODIC PROTECTION 


for special applications; water tanks 
and pipe lines. 


RIO ENGINEERING CO. 


Cathodic Protection Systems 


Surveys Installation Design 


HOUSTON, TEXAS 
3607 Yoakum 9792 


ANGLETON, TEXAS 

Cathodic Protective Systems South Florida Test Service 
Designed and Installed INSPECTION TESTING RESEARCH 

D- Coating and Laying Specificatiens; ENGINEERS 

TANKS, FLOORS, FUME DUCTS Corrosion Surveys; Consultation (Established 1931) 


Huddleston Engineering Co. 
Bartlesville Oklahoma 


Four locations Southern for 
salt atmospheric, tidewater and total immer- 
sion exposure tests. 


4201 7th St. MIAMI, FLORIDA 


MATERIALS CONSTRUCTION SUPERVISION 


4832 RIDGE RD. 


Reach Corrosion-Conscious Buyers Low Cost 


Again in 1952, we lead all contractors in 

di 


ag 


Quaker Oats Co. plans build $600,- 
000 addition its furfural manufactur- 
ing facilities Memphis, Tenn. Much 
the equipment will out doors 
with only those parts which must 
protected from the elements housed in- 
side. claimed the installation 
Memphis will the first the world 
utilize the continuous procedure 
the manufacture furfural alcohol. 
sistant director chemical research for 
the company and his associate, Samuel 
Swadesh. 


“Neelium,” new liquid Neoprene solu- 
tion for use industrial maintenance 
coating produces high quality coating 
maximum thickness with minimum 
amount labor, according the manu- 
facturers, Atlas Mineral Products Co., 
Mertztown, Pa. The 
paint with solids content greater 
than percent has excellent resistance 
acids, alkalies, oils, aliphatic hydro- 
carbons, sunlight and weathering, the 
company states. Corrosion resistance 
excellent, claimed. 

The Winner Manufacturing Co., Inc., 
Trenton, J., has released new 12- 
page, two-color booklet describing its 
products. The firm makes, among other 


things, corrosion resistant containers, 
laminated and metal products. 


Barrows Porcelain Enamel Co., Cincin- 
nati, Ohio has prepared guide the 
use metals suitable for ceramic coat- 
ings industrial installations. The com- 
pany claims that following the sug- 
gested maximum temperatures listed 
the guide, intergranular corrosion and 
rupture failure due fatigue strains 
high temperatures can avoided. 


Apex Metal Products Corp., Cleveland, 
Ohio announces has acquired 
exclusive license for the continuous cast- 
ing aluminum and all other nonfer- 
rous metals. The firm states that pro- 
duction bar stock for screw machine 
and forging operations involves in- 
termediate forming whatsoever and rep- 
resents the shortest possible distance 
from molten metal the screw machine 
forging hammer. The firm states that 
present procedures involving rolling or. 
extrusion limit the make-up the alloy 
which can used, and that the new 
process removes this limitation. 


The Superior Tube Co., Norristown, 


Pa., has issued some brief pointers 
the heat treating austenitic alloys. 
Short paragraphs are devoted to: Car- 
Temperature 
Range 900-1600° F., Thin Oxide 
Chromium Formation with Alloys 
Above 12% Chromium, Absorption 
Carbon Elevated Temperatures, Zinc 
Embrittlement Annealed After Con- 
tamination, and Stress Corrosion Crack- 
ing. 


warm air furnace humidifier made 
entirely porcelain enameled steel 
prevent corrosion and facilitate clean- 
ing has been introduced the Bettinger 


Corp., Waltham, Mass. The humidifiers 
are designed for home use. 


The Babcock Wilcox Co., Beaver 
Falls, Pa. has issued new data card 
which outlines uses seamless cold- 
drawn carbon steel mechanical tubing 
for the production hollow precision 
parts. The firm claims savings time 
and costs through the use its prod- 
ucts. 


The Wilbur Williams Co., Brighton, 
Mass. publisher brochure its 
product, “Odor-Less Dampcoat Enamel.” 
The company says that mixing white 
enamel with six “Deep Tone Colors,” 
practically any color can obtained. 


Aurand Manufacturing Equipment 
Co., Cincinnati, Ohio, marketing 
light, compact, portable cleaning tool 
which claims will remove the most 
tenacious scale, old paint, rust foreign 
matter from iron, steel, brick con- 
crete. The tools are either electric 
pneumatic powered. Cleaning action 
produced revolving set toothed 
cutters which strike the surface 
cleaned. The impact produced cen- 
trifugal force limited adjustable 
depth shoe, preventing damage the 
permanent surface. 


Bart-Messing Corp., Belleville, has 
developed rectifier which sealed off 
from all outside air. Water used 
cooling agent and the cooling unit 
sealed the cabinet along with the 
transformers and selenium stacks. fan 
circulates the sealed-in air over copper 
tube aluminum-finned water circulation 
coils. The air does not exceed 
95° any time. The firm will build 
completely sealed rectifiers any size. 


Royston Laboratories, Inc., Blawnox, 
Pa., has established warehouse 
Tulsa, Okla., supply Western and 
Mid-Western customers. Included 
among products warehoused 
Tulsa are “Roskote,” cold-applied pipe 
mastic; “Royston Glas-Wrap”; 
kote” quick-drying shop coats and 
“Roylac” Aluminum. 


Allen Cathodic Protection Company, 
La. across the Mississippi River from 
New Orleans offers complete cathodic 
protection service, including design, sur- 
veys, installation and all types ma- 
terial and supplies. Magnesium anodes 
will stocked the firm’s warehouse. 
Henry Allen, formerly with Ca- 
thodic Protection Service, organizer 
the new firm. 


American Chemical Paint Co., Ambler, 
Pa., marketing Alodine, surface con- 
version coating for aluminum and alu- 
minum alloys. According the company 
its process electroless 
protective surface conversion process for 
bonding paint aluminum and protect- 
ing the metal. The firm claims the prod- 
uct superior even anodic oxidizing. 
Alodine can applied immersion, 
spraying, flow coating brushing. 


PERSONALS 


Ransom Cooper, Jr. has been 
manager the Nickel Sales Depar. 
ment and Tietz, manager 
Inco Nickel Alloys Department 
International Nickel Co., Inc. Paul 
Merica, president_ announced the 
pointments. Mr. Cooper has been with 
International Nickel since 1929. 
assistant sales manager the 
Sales Department for number years 
Mr. Tietz joined International Nickel 
1931 salesman. 1939 was ap. 
pointed administrative assistant the 
sales manager the Inco Nicke! Alloys 
Department. His entire career been 
the field metal sales. 

Albert Smith has 
Services Inc., advertising and sale 
promotion consultant. Mr. Smith was 
formerly sales promotion 
ing manager Arizona Public Service 


Three changes the sales and 
ment staff Dowell Incorporated have 
eral Manager the organization. 
Shaw has been named director sales 
Mr. Shaw has been with Dowell since 
the company was organized 
Marshall Stirling will move from 
Worth Tulsa take over the pos 
general sales manager. Named 
head newly organized department 
W.N. Estell Tulsa. assistant 
eral manager Dowell, Mr. Estell wil 
institute and direct the company’s 
ploye-public relations department. 

William Worrilow, Sr., president 
the Lebanon Steel Foundry, 
Pa., spoke Schaffhausen, 
the dedication May the Fischer 
Library, international library 
the history iron and steel. 

The library named after Johan 
Fischer, Swiss ironmaster who 
founded 150 years ago, George Fischer 
Ltd. The Lebanon Steel Foundry 
patent arrangement with the Swiss 
pany. 

The library’s 8000 
fine printed books and manuscripts from 
the 13th the 18th century. There 
many classics the subject 
such the works Biringuccio, 
cola, Blumhof, Hassenfratz, 
and Beck. Scholars from 
the world are invited visit the library 
and conduct research cost. 

Elliot Bacon has been named 
sistant manager Solar Aircraft 
pany’s Research Products Division, 
mund Price, president 
manager, announced recently. 
jet and piston engine components. 
ever, result research, the firm 
also markets ceramic coatings 
temperature metal ss_ sted 
castings and back-up fluxes for 
welding steels. 


(Continued Page 19) 
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PERSONALS 


(Continued From Page 18) 


investigations the Upper Mississippi 
Division, Corps Engineers, 
Army, has been cited for Meritorious 
Civilian Service. The citation, signed 
Lt. Gen. Lewis Pick, Chief Engi- 
neers, Army, stated that 
Gleser’s initiative and untiring efforts 
the study various protective coating 
materials and methods. application 
enabled him render invaluable tech- 
nical advice and assistance preparing 
paint manual and guide specifications 
which will benefit the entire Corps 
Engineers resulting substantial sav- 
ings manpower, time and materials.” 
Mr. Gleser member the National 
Association Corrosion Engineers. 


Thomas Cartledge has been ap- 
pointed president Linde Air Products 
Co, Division Union Carbide and 
Carbon Corp. Mr. Cartledge 
senior Linde Air Prod- 
ucts Co., and director and vice-presi- 
dent Dominion Oxygen Co., Ltd., 
Carbide subsidiary. Mr. Cartledge 
entered the firm salesman. was 
district Kansas City, and 
later held the same post Dallas. 
was transferred Linde’s gen- 
sales management staff New 
and later became Manager, Gas 

Sales. has also held positions 
assistant general sales manager, general 
manager, vice-president, senior 


vice-president, director and member 
the executive committee Linde Air 
Products Co. 


Howard Bunn has been appointed 
Carbide Corp. Mr. 
entered the Carbide organization 
held with the firm were: advertising 
advertising manager, manager 
Pyrofax Division, and manager 
Plastics Division Carbide and 
Carbon Chemicals; vice-president, Plas- 
Division Carbide and Carbon 
sales, Thermoplastics Division 
Bakelite Co. director and 
Bakelite Co. (Canada); 
and vice-president Canadian 
Resins and Chemicals Ltd., and direc- 

Walter Edens has been appointed 
the sales engineering staff the Fed- 
Metals Division, American Smelt- 
and Refining Co. Mr. Edens will 
primarily with the foundry 
trade. Before coming Federated, Mr. 
Edens worked executive capacity 
with the Heil Co., and with Ampco 
Metal, metallurgist and 
the Society for Metals and 
Society. 
holds master’s degree metallurgy 
the University Wisconsin. 


Process Inc., manufacturer 
finishing and metal cleaning com- 
Staten Island, Y., has ap- 
Paul Mezick district sales man- 
for 
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CORROSION-PROOFED 


PENNSALT 


TOWER LINING: Brick laid 
in Penchlor Cement over 


rubber 


METAL SURFACES: 
Guarded by Pennpaint 
coating. 


SUPPORTS & 

Asplit Cement used as 
mortar, over Penncoat 
interliner. 


For 13,200 hours... 
this room has handled 


saturated with chlorine 


This room good example Pennsalt anti-corrosion know- 
how. our own room, protected Pennsalt products, our 
Wyandotte, Michigan, plant. 


Notice the look about this the fact that for 
year and half has been continuously handling highly cor- 
rosive sulfuric acid saturated with chlorine. 


This the kind results you can expect when you take your 
corrosion problems Pennsalt...a company that not only 
makes anti-corrosion products, but also lives with the same type 
corrosion problems you yourself do. 


Thorough-going research, plus many years sales-engineering 
experience, combine offer you different corrosion-resistant 
cements, well paints, meet your needs. From the floor the 
top your smokestack, can offer you qualified counsel and 
job-proved products lick the problem. Write: 
Corrosion Engineering Products Department, 
Pennsylvania Salt Manufacturing Co., Phila.7, Pa. 


CORROSION—NATIONAL ASSOCIATION CORROSION ENGINEERS 


out get YOUR 
critical 
TRADE-MARK 
“National” Ground Anodes. Active vessels also can 
protected with anode plates mounted near You can much more than arrest corrosion. You can eliminate 
with cathodic protection, employing “National” Graphite Ground 
Anodes. 
Proved and widely accepted for the protection steel and cast-iron 
pipe lines, cathodic protection finding new applications every day 
the scores industries that otherwise must continue pay their share 
the terrific toll levied against metal structures soil, air, water and 
dissolved minerals. 
Here are shown only few the ways 
which cathodic protection helping 

reduce corrosion damage critical 

materials damage estimated one 
LEAD- COVERED Both telephone power authority the neighborhood 
cables are cathodically protected many areas with billion 

Anodes. PRE 

INDUSTRIAL PLANTS External corrosion 


buried submerged metal structures can 
completely eliminated the use 
Ground Anodes. 


PIPE-LINE BOOSTER STATIONS — In most cases the 
underground structure pipe line booster station, 
which represents large monetary investment, can 
protected single, inexpensive bed 
Ground Anodes. 


LOW LIGHT BILLS... 
...mark phenomenal acceptance 
No. 1050 
Industrial Flashlight Battery 
Delivering twice the usable light 
of any battery we've ever made 
before, it will not swell, stick, 


The terms ‘‘National’’ and ‘‘Eveready’”’ 
are registered trade-marks of 
Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY 


A Division of 
Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N. Y. 


District Sales Offices: Atlanta, Chicago, Dallas, 
Kansas City, New York, Pittsburgh, San Francisco 


no metal can to leak or corrode. IN CANADA: National Carbon Limited TANK FARMS — The cost of a complete “National 

Anode installation for the protection tank farm, IND 

including the cost rectifiers, frequently paid 
within very few months with savings from 
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GENERAL 


1.1 Miscellaneous 


1.1 

Corrosion Metals: Glossary. Ger- 
man Draft Specification DIN 
February 1950. Metall- 
kunde, 41, No. 91-93 (1950); Werkstoffe 
Korrosion, No. 112-115 (1950). 

glossary German terms relating 
all types corrosion: chemical, elec- 
trochemical, cavitation, erosion, stress- 
corrosion, and oxidation. Methods 
testing and types testpieces and cor- 
rosive media are also dealt with. This 
glossary similar the Glossary 
Terms Used Corrosion (Trans. Elec- 
trochem. Soc., 90, 585 (1946); Met. Abs., 
15, 


1.1 

Critical Comparison Between the Ital- 
ian, French and American Classification 
allurgia Italiana, 43, 110-120 (1951). 

present, three main sys- 
tems for the classification metallurgi- 
cal literature. The characteristics the 
layout are examined detail, and from 
the reciprocal comparison arises the op- 
portunity make use index 
symbols expressing combination among 
the different points view all reflecting 
the same subject. 

this aim the American ASM and 
the Italian AIM Associations have taken 
steps making use, however, different 
principles and means, for its realization. 
any case, believed that the ASM 
classification, more nimble 
Italian, possesses greater principles 
practicity whilst its practical application 


AER—Aeronautical Engineering Review, Institute 
of Aeronautical Sciences, Inc. 2 East 64th 
St., New York 21, ¥. 

ALL—The Abstract Bulletin, Aluminum Laborato- 
ries, Ltd. Box 84, Kingston, 
Caneda. 

AWWA—Journal, American Water Works Associ- 
ation. Amer. Water _— Assoc., 521 Fifth 
Ave., New York 17, N. 

BL—Current Technical Bell. 
Laboratories, Inc., Murray Hill, N 

BLR—Battelle Library Review, Battelle sanensitet 
Library. 505 King Ave., Columbus, 

io. 

BNF—Bulletin; British Non-Ferrous Metals Re- 
search Association, 81-91 Euston St., London 
NW 1, England. 

CALCO—Calco Chemical Division, American Cy- 
anamid Corp. Bound Brook, New Jersey. 
Engineering, McGraw Hill Publish- 

ing Co. 330 42nd St., New York 18, 

CEC—Consolidated Edison Co. New York, Inc. 
Irving Place, New York New York. 

83/85 Park Road, 
Teddington, Middlesex, England. 

EW—Electrical World, McGraw-Hill 
Co. 330 42nd St., New York 18, 

GPC—General Petroleum Corp. of California. sos 
East 37th St., Los Angeles 11, Calif, 

INCO—The International Nickel Co., Inc. Wall 
Street, New York New 

London W#1, England. 

MA—Metallurgical Abstracts, Institute of Metals, 

London, England. 4 Grosvenor Gardens, Lon- 

don SW 1, Engiand. 


CODE AGENCIES SUPPLYING CORROSION ABSTRACTS 


Sources 
PHOTOPRINTS 
and/or 

MICROFILM COPIES 
Technical Articles Abstracted 


CORROSION ABSTRACTS 


ENGINEERING SOCIETIES LIBRARY, 
West 39th Street, New York 18, 


CARNEGIE LIBRARY PITTSBURGH, 
4400 Forbes St., Pittsburgh 13, Pa. 
NEW YORK PUBLIC LIBRARY, New 

York City. 

LIBRARY, Office Librarian, Wash- 
ington, (Special forms must 
secured). 


LIBRARY CONGRESS 
Washington, 


JOHN CRERAR LIBRARY 

East Randolph St., 

Chicago Ill. 
Persons who wish secure copies 
articles when original sources are un- 
available, may apply directly any 
the above for copies. Full reference in- 
formation should accompany request. The 
National Association Corrosion Engi- 
neers offers warranty any nature 
concerning these sources, and publishes 
the names for information only. 

NACE will NOT accept orders for 
photoprint microfilm copies ma- 
terial not published the association. 


Mi—Metallurgia Italiana. Associazone Italiana 
di Metallurgia. Via S. Paola, 10, Milano, 
Italia. 

MR—Metals Review, American Society of Metals. 
7301 Euclid Ave., Cleveland Ohio. 

Aluminate Corp. 6216 West 
66th Place, Chicago 38, Illinois. 

NBS—National Bureau of Standards. Supt. of Doc- 
uments, U, Gov’t Printing Office, Wash- 
ington 25, Cc. 

NSA—Nuclear Abstracts. United States 
Atomic Energy Commission, Technical In- 
formation Division, Oak Ridge, Tenn. 

PDA—Prevention Deterioration Abstracts. 
tional Research Council, 2101 Constitution 
Ave., Washington 25, D. C. 

RA—Refrigeration Abstracts, American Society of 
Refrigeration a 40 West 40th St., 
New York 18, N. Y. 

RM—Revue Paris, France, Cite 
Pigalle, Paris (9e), France. 

Current Literature Relating the 
Paint, Colour, Varnish and Allied Industries, 
Research Association of British Paint, Colour 
& Varnish Manufacturers, London. Walde- 
grave Rd., Teddington, Middlesex. 

TDD—Technical Data Digest, Air Material Com- 
mand—tTechnical Service Section, Central 
Air Documents Office, Wright-Patterson Air 
Force Base, Dayton, Ohio, 

TIME—Transactions Institute Marine Engi- 
neers. The Minories, London England. 

Oil Products, 310 South Michigan 
Ave., Chicago, Illinois. 

ZDA—Zinc Development Association. 

House, Turl Street, Oxford, England. 
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CORROSION 


with the system the edge corrosion. The corrosion engineer must 
cards introduces marked limitation have the cooperation and confidence 
its use and, therefore, less useful management, but should not expected 
and less general than the Italian classifi- function the policy level. The cor- 
rosion engineer should able achieve 
his ends persuasion and maintain- 
ing good relations with his co-workers. 


1.2 Importance Many companies’ managements fail 
recognize their corrosion problems and 
fail provide adequate engineering per- 


What Management Expects From cope with it. Suggested savings 
Corrosion Engineer. JoHN realized the engineer recom- 
Presented, fall meeting Pittsburgh Sec- mending materials and procedures com- 
tion, Assoc. Corrosion Engrs., corrosion and consulting with 
tober 19, 1950. Corrosion, No. operating personnel regarding feasibility 


(1951) March. The engineer charge 
Modern technology has created mitigation should able 

for the corrosion engineer, and manage- reports understandable manage- 

ment should appreciate what the corro- ment. 

sion engineer can limit losses from Editor’s Note: This paper was ap- 


TYGORUS 


TYGORUST the new 
prep” vinyl primer that adheres 
tenaciously steel and iron— 
clean rusted wet dry. 
applies easily brushing 
spraying. covers 600 
square feet per gallon. dries hard minutes. can top- 
coated hour, less. provides excellent adhesion for 
all types finishes. inhibits rust formation. has good 
chemical resistance. 


TYGORUST can also used »rime concrete, wood, and 
previously painted surfaces coatings excepted). 
particularly recommended primer for chemically resistant, 
vinyl-based coatings. 


For minimum surface preparation, use TYGORUST! For maxi- 
mum chemical resistance, use TYGORUST top-coated with 
TYGON “Series TP” Paint! 


WRITE TODAY 
FOR FULL 
DETAILS! 


NATIONAL ASSOCIATION CORROSION ENGINEERS 


section Corrosion because will help 
promote understanding between 
and management and the end may in- 
tensify efforts controlling corrosion, 


1.2.2, 5.4.5 

What Price Does 
Paint Become Good Bargain? 
Paint and Varnish Production Clubs, No, 
311, 1066-1075 (1950); Peintures, Pig. 
ments, Vernis, 27, No. 212-218 

which the economics the maintenance 
steel structures painting may 
represented and assessed The 
title derives from the concept that al- 
though paint may cost more originally, 
will last longer than one lower 
initial cost. Examples the are 
given.—RPI. 


1.2.5, 6.4.4, 4.4.5 

Aluminium Explosion Hazards—Vio. 
lent Reactions With Chlorinated Hydro. 
carbons. Chem. Age (London), 63, No, 
1620, 155-157 (1950) July 29. 

The Underwriters’ Laboratorics, Ine, 
Chicago, has investigated 
that fires explosions were caused 
the reaction aluminum with carbon 
tetrachloride methyl chloride. Tests 
were conducted under various conditions 
using magnesium powder 
exposed contact with carbon 
chloride, chloride, 
ene, dichlorofluoromethane, 
tetrachloride-chloroform mixtures. 
sults indicate that aluminum 
contact with methyl chloride, carbon 
chloroform mixture capable explo- 
sion; methyl chloride contact 
aluminum may form spontaneously 
bustible aluminum methyl. 
taining aluminum powder 
tetrachloride 
utes. ordinary temperatures (29.4° 
amount aluminum chloride cata 
lyst, aluminum powder and 
ride reacted, first with the gradual for 
bomb, and after days with more 
pressure rise more than 1800 psi. The 
residue the reaction readily 
spontaneously contact with air 
water, and burned especially 
water, Aluminum magnesium 
carbon tetrachloride, chloroform, 
chloroethylene did not explode 
when under impact tests 
blows. Fifteen tests were carried out 
ordinary moderately elevated 
peratures, and results are described 


Directories Materials 


1.5, 8.8.1, 6.2.1 
Review Ferrous Metals Used 
the Chemical Industry. 
Paper before Soc. Chem. 
ham, Apr. 18-20, 1950. Materials 
struction the Chemical Indusiry, 
91-97. 
Brief review some the more 
portant ferrous metals the 
chemical industry today and some 
outstanding requirements and 
review divided into the 
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BEFORE conduit shown typical condition months year after painting. 


AFTER—conduit shown after being metallized with zinc and coated according 
Metco System No. 103 Metalweld, Inc., metallizing contractors, Philadelphia, Pa. 


old paint job lasted months 
—metallizing treatment lasts indefinitely 


The Philadelphia Electric Co. has had considerable maintenance these 
underground conduits which are practically immersed water for large THE METCO 
part each year. The average paint job would last from months one 

year before flaked off. the meantime rusting had been going under are series basic 

the paint coating during this period. 

The first these conduits was metallized with zinc over two years ago 
—the zinc then being covered with after-coat accordance with 
Metco System No. 103. Careful periodic inspections have revealed ap- 
parent changes the coating over this period. Even when the vinyl after- 
coat fails, which may conceivably occur after years so—the zinc coating 


engineering specifications 
developed over 

years experience 

with pure and aluminum 
coatings many different 


still there providing complete protection against corrosion and will types structures and 

only necessary replace the vinyl after this extended time. Even this equipment. The Metco Systems 
will very inexpensive compared the replacement the previous paint provide the answer 

jobs, since there will rust paint flake requiring removal wire- standardization surface 
brushing sandblasting, comparatively expensive procedure. preparation, metal coating 
Metallize ‘Em—And You Can Almost Forget ‘Em. The following organiza- thicknesses and organic 


tions are set provide positive corrosion protection lower annual 
cost accordance with Metco* System specifications. For further informa- 
tion, copy descriptive bulletin, contact the one nearest you. 


coatings for various service 
conditions and appearance 


requirements, 
* Reg. U. S. Pat. Off.—Property of Metallizing Engineering Co., Inc. 


Tel. Gilmor 7711 


Tel. Newstead 5253 Tel. Main 5-4200 


We 


simply because the high strength, 
compared with mild steel, gives more 
economical construction, the choice 
possible steel compositions fairly wide 
and has 
molybdenum steel, chromium-molyb- 
denum steel and others. Many the 
previously used high tensile bolt materi- 
als (nickel-chromium-molybdenum seeel, 
nickel steel, etc.) suffer very marked 
reduction notched impact value after 
only few hours 400°-500° range. 
18-8 titanium steel was developed 
overcome the problem weld decay 
welded 18-8 steel. The corrosion resist- 
ant property 18-8 steel discussed 
with the effect additions the steel. 
The moves taken produce steel with 
desirable corrosion resistant character- 
istics associated with molybdenum addi- 
tions but with much diminished tend- 
ency towards the formation sigma 
phase heating minimum 
and reduce 2.5-3.0 molybdenum con- 
tent. Stainless clad steels are discussed. 
discussing cast iron, mentioned 
that austenitic cast irons, usually con- 
taining nickel, copper and chro- 
mium, have fair resistance corrosion 
certain concentrations sulfuric acid 
and have been used impellers and 
valves service where ordinary cast 
iron not good enough. 


1.5, 6.5 

Corrosion-Resistance Materials. 
sented the Insitute Marine Engineers 
(England), February 13, 1951. The Char- 
tered Marine Engineer (England), No. 
(1951) Jan.; Abstract, Marine 
Eng. Trans., 63, No. (1951) Mar. 

The authors discuss the various forms 
corrosion which metallic materials 
are subjected, and give brief survey 
the main corrosives which are encoun- 
tered well the effect other influ- 
ences such chemical composition, sur- 
face condition and physical properties. 
They also deal with the general corro- 
sive behavior both room and elevated 
temperatures both non-ferrous and 
ferrous materials and brief details are 
given the principal physical properties 
these metals and alloys. Opportunity 
also taken this latter section the 
paper drawing attention special 
properties these materials with view 
aiding the marine engineer select- 
ing the most appropriate material for 
some the particular service problems 
encounters.—ALL. 


1.5, 6.1 

“Chemical Engineering.” 14th Chemi- 
cal Engineering Materials Construc- 
tion Report (1) Materials Construc- 
tion. (2) Directory Materials. Chem. 
Eng., 57, No. 11, 107-142+ (1950) Nov. 

Gives concise accounts the be- 
havior various constructional materi- 
als contact with selected chemicals, 
with mention particular applications 
given, however, that this report in- 
tended only narrow the 
choice; further details actual tests 
may required before making final 
selection. Materials include aluminum, 
lead, nickel, tantalum, Chlorimets, Du- 
carbon, organic coatings, glass and rub- 
silicons, stoneware, etc. 
Chemicals dealt with are: acetic acid, 
ammonia, sodium hydroxide, hydrochlo- 
ric acid, fatty acids, chlorine, hydro- 
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fluoric acid, nitric acid, phosphoric acid, 
sodium chloride, sulfur, sulfur dioxide 
and sulfuric acid. lists corrosion-re- 
sistant materials (metals and alloys, car- 
bon, graphite, cement, ceramics, plastics, 
refractories, rubber) under the headings: 
material, manufacturer, description (gives 
alloy compositions), and most important 
applications; degree corrosion resist- 
ance not 


1.7 Organized Studies 
Corrosion 


1.8, 8.9.4 


Technical Practices Committee 15— 
Corrosion Control the Transportation 
Standard Car Co., Hammond, Ind. 
Corrosion, No. 113-114 (1951) April. 

Technical Practices Committee 
the National Association Corrosion 
Engineers was organized early 1949 
ultimately study corrosion problems 
all fields transportation, excluding 
pipe lines and marine. Initial organiza- 
tion was directed toward corrosion prob- 
lems the railroads only, with objec- 
tives including stimulation research, 
exchange knowledge, promotion 
standardization and others. Members 
the committee are named. 


The Literature Corrosion. Ivy 
Plantation Pipe Liné Co., Bremen, 
Ga. Editor, Corrosion, official publication 
Natl. Assoc. Corrosion Engrs., Houston, 
Texas. Presented The Metals Section 
the Special Libraries Association 
World Metallurgical Congress, Detroit, 
Mich., October 15-19, 1951. Corrosion, 
No. 12, 450-454 (1951) 

The increasing economic importance 
corrosion has resulted more atten- 
tion being devoted its causes and 
means whereby may mitigated. 
Several technical societies home and 
abroad have corrosion specific field 
interest, and the National Association 
Corrosion Engineers devotes its atten- 
tion exclusively. 

Corrosion literature being published 
magazines ranging from the smallest 
trade magazine the most learned tech- 
nical journal. survey 3,300 abstracts 
lished 1946-47 showed 542 source pub- 
lications. The American Coordinating 
Committee Corrosion concluded the 
literature corrosion could not sec- 
tionized because cut across many 

NACE, not wishing duplicate work 
already done, secured permission es- 
tablished abstracting agencies collect, 
classify and publish abstracts. The need 
for filing system index coordinate 
corrosion literature manner covering 
any field interest and with provisions 
for expansion became evident with the 
start the abstract program. 

The NACE Abstract Committee de- 
veloped system and keyed 
sorting possible. Random number codes 
are used the system, among others, 
and the card finally developed includes 
provision for coding topics, authors, pub- 
lications, and year publication, besides 
assigned holes for use supplementary 


Objectives and Progress Technical 


Practices Committee 9—Corrosion 
Shell Development Co., 
Cal. Corrosion, No. 145 (1951) May. 
Technical Practices Committee 
the National Association Corrosion 
Engineers was organized improve the 
science and technology corrosion in- 
hibitors. Primary aim the committee 
collect and make available 
tion corrosion inhibitors, promote 
their proper use and promulgate recom- 
mended practices. The committee pro- 
poses collect, digest and issue material 
inhibitors reports the committee, 
Members the committee are listed. 


TESTING 


2.2 Location Tests 


2.2.2, 4.5.4, 6.2.3 

Study Cutback Rust Preventives 
Storage Tests. Boorzin. Arsenal, 
Rock Island, Report 49-1640; 


Report December 1949, 
plates, tables, diagr. 


showed that 
rust preventives provide adequate pro- 
tection for indoor and shed but 
those preventives designed for 
protection are not satisfactory. The pro- 
duction reliable standard reierence 
material difficult because the varia- 
bility, especially thixotropic behavior, 
the protective films during storage. 
Important factors influencing the 
bility these cutbacks include thickness 
and uniformity the film, season the 
year and prevailing weather 
els are put test, amount rainfall and 

sunlight, and degree shelter. 

AXS 1759 Grade and Grade 
rust preventives, both soft films 
signed for indoor storage, 
than days outdoors, 1-3 months shed 
storage, and longer than years 
door storage. 

and AN-C-124 Type rust preventives, 
all soft, medium-thick films designed pr- 
marily for sheltered storage but having 
limited outdoor use, provided protection 
for 2-3 months outdoors, 1-3 years 
shed storage, and longer than years 
indoors. 

AXS 673 dry film rust preventives 
tended for outdoor storage performed 
adequately for 2-6 
longer than years shed storage, and 
least equally long indoors. For 
cutbacks, spring was more conducive 
film breakdown than fall. The coating 
one these compounds deteriorated 
hard, dry, difficult-to-remove film, 
sulting from the action the suns 
ultraviolet light. 

The rust preventives were applied 
clean, polished X1010 
75° The dried panels were 
posed racks outdoors facing 
south, roofed shed having 
Weathering factors were studied add- 
ing and withdrawing test panels 
lar intervals throughout the 


Report Protective Coatings 
gation Underwater Exposure 
1949, Summary and Conclusions. 
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Where SURFACE 
PROTECTION 


problem... 


FROM BOTTLED GAS INSTALLATION 
ROCK-PIERCING JET 


CORROSION ABSTRACTS 


the answer coatings made with 


VINYLITE BRAND RESINS 


These PYROFAX gas cylinder domes are exposed year-round weather. 
certain coastal areas, ordinary paints covering them disappear three 
months. New coatings, based primer VINYLITE Brand Resins, 
intermediate coat and finish coat, have been intact for two years 


The JPM-3 jet-piercing ma- 
chine shoots kerosene-oxygen 
flame that penetrates feet rock 
hour. It’s exposed weather, 
temperature extremes, moisture, fly- 
ing stone particles, corrosive fumes 
But coatings based VINYLITE 
Brand Resins keep safe. 

Wherever surface protection 
tough, long-lasting coatings work. 
They stand under rough treat- 
ment, chemicals, salt water, weather 
industrial fumes, oil and 
Correctly applied dip, 
brush spray, they stick fast 


crack, chip, peel fade. They have 
wide range colors. Extremely in- 
ert, odorless and tasteless, they are 
excellent for coating packages and 
food containers. They protect con- 
tents from contamination and con- 
tainers from attack their contents. 

Chemical plants, oil refineries, 
barges, railroads, dairies, and pipe 
lines are only few places where such 
surface protection needed. Your 
equipment, plant and products can 
benefit from the real economy of- 
fered coatings based VINYLITE 
Brand Resins, useful defense and 
basic industry. For addresses sup- 
pliers, write Dept. NP-69. 


Data courtesy Stanley Chemical Co., East 
Berlin, Conn. 


“LINDE,” ““VINYLITE” and ‘“‘PYROFAX”’ are Reg- 
istered trade-marks of Union Carbide and Carbon 
Corporation. 


Vinylite 


RESINS 


BAKELITE COMPANY 


Division 
Union Carbide and Carbon Corporation 
East 42nd Street, New York 17, 
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This report, dated March 1950, was 
based investigations conducted the 
Department Operation and Mainte- 
nance, United States Panama Canal, Bal- 
boa Heights,.Canal Zone. Corrosion, 
No. (1951) Feb. 

Conclusions reported are: zinc- 
metallized systems show outstanding 
performance; metallizing provides 
secondary protection; metallizing not 
justifiable economically service period 
length 4-5 years less; for prim- 
ing zinc-metallized surfaces zinc tetroxy- 
chromate pigment Bakelite resin and 
other components recommended; 
for sandblasted surfaces percent zinc 
dust, percent zinc oxide aforemen- 
tioned vehicle best; critical value for 
film thickness (Series and Systems) 
appears about 4-5 mils minimum 
for 5-year life except, zinc metallized 
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surfaces not end service life, 
sandblasted and millscale-intact speci- 
mens coated with certain systems. Short 
term and/or accelerated tests may 
unreliable long-term performance in- 
dicators. 


2.3 Laboratory Methods 
and Tests 


2.3.2, 2.3.7, 6.4.2 

Report Test Aluminum Alloy 
Castings Submitted Acme Aluminum 
AscHE, Naval Engineering Experi- 
ment Station, Annapolis, Md. (Report 
C-2643-C) February 1949. 1., plate, 
tables, diagrs. 

Two aluminum alloys, one containing 


CORROSION the great saboteur— works night and day 
making old storage tanks useless and necessitating costly repairs 
new. some sour crude areas, new tanks have been rendered 


Now, with steel again short supply, you will have get the 
maximum years life from each tank there may more steel 


for defense. 


NATASCO products will prevent corrosion from getting start 
your new tanks and prevent further corrosion old ones. 


NATASCO corrosion prevention products have been proved 
years successful use. NATASCO also provides experienced 


Tank Welding Repairs and 
Maintenance 


Installation Tank Appurtenances 
Tank Painting 


Application Protective Coatings 


Tank Cleaning Emulsion 
Chemical Treating 


Lease Tank Service—West Texas Area: 


Odessa, Texas 
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California Representative: 


Williams Construction Co. Coast Contractors, Inc. 


2627 Atlantic Ave. 
Long Beach 


crews for the preparation and 
application these products. 


Learn how you can get the most 
years additional service from 
your tankage. Wire, telephone 
write for complete information. 


New England Representative: 


The McKin Company 
Box 711 
Portland, Maine 


11.22 percent magnesium per. 
cent beryllium, the other containing 
percent magnesium, were both aged 
hours and hours 212° and sub. 
jected tests along 
with unaged alloy containing 
percent copper and less than 0.05 percent 
magnesium. the basis these tests, 
the 4-hour aged alloy containing magne. 
sium and beryllium, and the alloy 
taining copper were more susceptible 
stress corrosion than the 4-hour aged 
alloy containing 10.71 percent 
sium. Both the alloys after 4-hour 
aging showed higher Charpy 
values and greater stress-corrosion 
sistance than after 24-hour aging. was 
recommended that the aluminum alloy 
containing magnesium and beryllium not 
conditions. 

Potential values determined from meas- 
urements made stressed and unstressed 
specimens the aluminum alloy con- 
taining magnesium and beryllium 
saturated calomel half-cell for 
hours indicated that the alloy 
was less noble than the reference cell, 
with gradual decrease with 
time. The decrease was probably caused 
protective film forming sur- 
face the material. The measurements 
indicated appreciable potential differ- 
ence between stressed unstressed 
specimens immersed Severn River 
water. 

For the stress-corrosion tests, two 
specimens each alloy were mounted 
this test. The beam ratio the appara- 
tus was 9.1. The gage length was sub- 
jected corrosion while under stress 
spraying the specimens with Severn 
water minutes followed 17-minute 
drying period. The were 
tested 60, 70, 80, and percent 
tensile yield strength until failure. The 
temperature the test was 95° 
After specimen under stress and cor- 
rosion failed, the duplicate stressed 
men and the corroded unstressed speci- 
men were removed from the apparatus 
and the tensile strength each was de- 
termined, these values 
with the strength the material before 
exposure were used 
stress-corrosion susceptibility the 
terial. 


2.3.4, 6.2.4, 4.6.1 
Corrosion-Resisting Steels and Theit 
Behavior Toward Natural Waters. 
Chimie Industrie, 41, 
Special Issue No. 453-459. 
Corrosion tests sea water and fresh 
water plain carbon steel sheet 
taining 0.08 percent carbon, 0.4 manga 
nese, and 0.09 copper as-pickled state 
and steel sheet containing 2.3 
chromium, 1.2 aluminum, and 
per, passivated chromates. 
month alternating test conducted lab- 
oratory above steels, as-painted 
as-descaled. Translation available 
Brutcher, Box 157, Altadena, Calif. 


2.3.4, 6.4.2 
Solubility and Volatility Aluminum 
Water Vapor. (In German.) 
HECKER AND Fresenius. 
Anal. Chem., 131, No. 334-341 (1950) 
Above was experimentally 
compounds tap water, distille:! 
and dilute solutions 
acetic, tartaric, citric and oxalic acids 
The effect boiling the 
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open and closed vessels was also in- 
vestigated. Data are tabulated. refer- 
ences.—BLR. 


2.3.4, 2.3.5, 5.4.1 

Pipe Coating Evaluation Salt 
Crock Tests. Paper, Pa- 
cific Coast Gas Assoc., Technical Service 
Group Conf., Los Angeles, Apr. 28-29, 
Gas, 25, No. 12, 86-89 (1949) Dec. 

The crock for the prelim- 
inary evaluation pipe coatings made 
immersing coated pipe nipples 
standard saline solution, while continu- 
ously maintaining six-volt potential be- 
tween the nipple and solution. Failure 
the coating indicated decrease 
the electrical resistance between the 
test nipple and the solution, usually fol- 
lowed visible break the coating 
with resulting rapid corrosion the 
underlying metal. Coatings which show 
decrease resistance are tentatively 
considered have passed the test the 
end days and definitely after six 
months, Procedures for applying various 
type coatings the test nipple are de- 


Film Thickness Measurements. 
Dunn. A.S.T.M. Bull., 1951, No. 172, 
35-39, Feb. 

review the work ASTM 
Committee appointed draw stand- 
ards for the measurement organic 
coating thicknesses. The 
struments are briefly described. The 
Magne gauge; the General Electric 
gauge; the Lipson gauge; the Filmeter; 
the Carson micrometer; and the 
Jack and Heintz electronic micrometer. 
Graphs compare the results obtained 
from measurements made test speci- 
mens laboratories equipped with 
various instruments. Micrometer meas- 
urements were the most consistent and 
recommended that they used 
calibrate magnetic electronic instru- 
ments.—ZDA. 


2.3.7, 4.6.11, 3.5.3 

The Jet-impingement Apparatus for 
the Assessment Corrosion Moving 
Inst. Metals (London) 1950, 
331-344, June. 

jet-impingement apparatus for in- 
vestigating the corrosive action rapidly 
moving aerated sea-water upon condenser 
tube and sea-water pipes described. 
Methods for removing fine air bubbles 
before re-circulation and for apparatus 
cooling maintain water temperature 
20° less are explained. 


2.3.9, 6.6.4 

New Method For Evaluating Failure 
Bituminous Materials Due Weath- 
Durability Testing Bituminous Mate- 
rials, A.S.T.M. Spec. Tech. Pub., 1949, 
No. 94, 144-150, discussion, 151-152. 

The common spark method 
junction with photographic technique 
used. The method simple, offers 
permanent record the failure pattern 
and shows rate failure data—RPI. 


2.3.9, 5.9.2, 5.9.3 
Improved Radioactive-Tracer Carrier 
for Metal-Cleaning Studies. 
Bull., 170, 82-83 (1950). 
(1949); Met. Abs., 17, 536 (1949-50), the 


authors described the measurement 
the amount soil remaining 
specimens after various cleaning treat. 
mide containing radio-active carbon 
atom, and counting the 
emissions before and after cleaning, 
disadvantage was that the tracer com. 
pound used was chemisorbed some 
extent removed completely 
the most efficient cleaning methods, The 
present paper describes results using 
n-undecane tracer. Comparison with 
results using the amide confirmed that 
the latter was definitely chemisorbed 
while undecane was adsorbed much 
lesser extent. has one disadvantage 
being appreciably volatile. 
tracer would hydrocarbon with 
chain length approaching that the 
lubricating oil used the soilitic 
dium (20-30 carbon atoms), this 
would difficult prepare 
the atom.—MA. 


2.3.9, 5.3.4, 5.4.1 

Examination Plated and Protective 
Coatings Electrographic Analysis. 
Symposium Rapid Methods for Iden- 
tification Metals (1949), 1950, 

The application electrographic anal- 
ysis the detection holes and 
tinuities coatings metal described 
and discussed.—MA. 


2.3.9 
Radioactive Tracers Used Corrosion 
Studies. Bacon, General 
tric Co., Schenectady, Gen. Elec. 
Rev., 52, No. 7-9 (1949) May. 

Radioactive tracers now available from 
the Atomic Energy Commission 
Oak Ridge, Tenn., are formed from iso- 
topes common metals and some 
nonmetal elements, which been 
reacting pile. These tracers are value 
studying chemical combinations and 
processes taking place corrosion: 

The corrosion iron was studied 
plating polished surface with thin 
layer radioactive iron and 
reference photograph original 
metal plate came from the plating 
process was obtained and the sample 
was then exposed attack corrosion. 
After exposure for given length time, 
the radioactive surface was blown dry 
with compressed air and placed close 
contact with the emulsion side pho- 
tographic plate for days. 
developer combination was obtain 
the maximum contrast. The developed 
plate clearly showed the details the 
corrosion process. 

Spots iron oxide initiating corrosion 
were indicated the autoradiograph 
decrease density the developed 
plate area those points; the iron 
luted with oxygen does the 
same concentration the original pat 
area. second factor the process 
that the layer iron oxide 
absorb the radiation arising from the 
underlying Finally, when th: 
from the area question (removed 
some solution process the forme 
tion soluble salts and the 
“dead” spot the radioactivity 

thin plating required for 
ful results because slight points 
rosion break through 
layer and produce large 


: | 


cribed 


rosion 
E eC. 


from 
ion 
some 
been 
chain- 
value 
and 
59. 
riginal 
ample 
time, 
dry 
close 
e-and- 
obtain 
eloped 
of the 


eloped 
di- 
inding 
ins 
m_ the 
radio- 
moved 
rial) 
mains. 


iccess § 


yf cor 
yactive 


July, 1952 CORROSION ABSTRACTS 


RUGGED-DEPENDABLE 


This construction has job-proved 


record satisfaction thousands 
units installed oil and gas 


lines during the last years. 


FOR FULL INFORMATION, WRITE, WIRE TELETYPE (HO-561) 


4411 Navigation Box 1724, Houston; California—1036 Brent Ave., So. Pasa- 


Calif. PYramid 1-2308. 1/2 Johnson St., Bartlesville, Okla. Phone 5798. 
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NACE BOOKS and 
PAMPHLETS 


PROTECTION 


CATHODIC PROTECTION 
Symposium 
(The Electrochemical Society and the 
Association Corrosion Engineers) 
Cloth, 11, 203 pages. Papers, 
comprehensive, authoritative informa- 
tion cathodic protection from both 
theoretical and practical standpoints. 
Many 
Postpaid members ECS and 


(Others, $8.00) 


Report the 
Correlating Committee 
Cathodic Protection 


Bulletins and IV. Paper, 
recommendations associations 
and organizations operating 
terested protecting metals under- 
ground submerged from corrosion. 
Data covered includes recommenda- 
tions design, notification procedures 
suggested when cathodic protection 
systems are being installed, customary 
technical practices and information 
the operation joint systems. Valuable 
appendices include 
raphy cathodic protection. 


Over 
Postpaid single address. 
& 


Control 


PIPE LINE CORROSION 

By O. C. Mudd, Chief Corrosion Engineer, 
Shell Pipe Line Corp., Houston, Texas. 
copies this booklet have been sold. 
covers easy-to-read style the 
theories corrosion underground 
pipe lines, tells methods 
gation, instruments required, explains 
electrical protection, installation 
anodes and ground beds and covers the 
economics. 


Per Copy, 
(5 or more copies to one address, per copy $1) 


Send Orders 


NATIONAL ASSOCIATION 


CORROSION ENGINEERS 


No. MAIN STREET 
1061 M & M Bldg, Houston 2, Texas 
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tivity the the radioactive 
layer even slight pitting the iron 
surface. 

photograph the corroded metal 
plate showed the 
characteristics the constituents the 
corrosive action, but detection the 
precise location these constituents was 
impossible. the autoradiograph the 
corroded plate, however, the lights and 
darks were definitely outlined and the 
location the radioactive iron was accu- 
rately recorded. 


2.4 Instrumentation 


2.4.3 

Automatic Inspection Pipe. 
SHEATH. Welding Engr., 36, 38-42 (1951) 
Feb. 

Illustrates new magnetic-particle 
equipment which inspects seam-welded 


pipe just after leaves the welding 
wheels.—BLR. 


CHARACTERISTIC 
CORROSION PHENOMENA 


3.3 Biological Effects 


3.3.4, 3.4.7, 8.4.3 


Bacterial Casing Corrosion the 
Paper, 7th Ann. Conf., Natl. 
Assoc. Corrosion Engrs., New York, 
Y., March 13-16, 1951. Corrosion, 
No. 212-224 (1951) July. 

The corrosion well casings the 
Ventura Avenue field has become in- 
creasingly important 
recent years. the seven-year period 
since the first leak occurred total 
well casings have failed because cor- 
statistical prediction the 
future failures now indicates that about 
percent the 250 wells drilled be- 
tween 1938 and 1950 may expected 
fail unless some reduction failure rate 
effected. The inaccessible location 
the leaks made necessary conduct 
most the investigation basis 
theory, statistics, surface measurements 
and remote controlled subsurface meas- 
urements. some cases was neces- 
sary develop new tools order 
make the subsurface measurements. Among 
the possible causes corrosion which 
were considered and general refuted 
during this phase the study were par- 
ticular corrosive strata, defective steel, 
electric currents casing flow lines 
and interzonal migration salt water. 
Concurrent attempts were made de- 
velop means preventing the failures. 
The more important methods considered 
were cathodic protection, insulating flanges 
wellhead connections, protective coat- 
ings, extra casing strings and full-string 
cementing. Neither the study possible 
causes nor the study preventives 
yielded positive results. However, there 
were some indications that salt water 
could behind the well cas- 
ings. These indications caused the adop- 
tion and use wells the full-string 
cementing practice. 

The turning point the investigation 
occurred when the corroded casing was 
recovered from one well. This made 
possible minutely analyze the material 
relevant the problem including the 
corroded steel, the corrosion products, 


the formation adjacent the leak anq 
the residual drilling fluid cake. The 
sults the analysis plus further statis. 
tical study has led the conclusion that 
bacterial activity responsible for the 
corrosion which has been 
Research has also developed methods for 
Alkaline environments were known 
inimical bacterial activity and 
oratory and field testing showed that the 
use high drilling fluids would cre. 
ate such environment adjacent the 
well casings. The testing also showed 
that addition probably preventing 
corrosion, the high drilling fluids are 
thoroughly satisfactory from 
tional viewpoint, Therefore, this type 
fluid now used for drilling the cas- 
ing point all Shell wells the Ventura 
Avenue field. The foregoing partial solu- 
tion the problem applicable only 
wells yet drilled. 


3.5 Physical and 
Effects 


3.5.8, 7.2 


Corrosion Fatigue Cracking Steam 
Pipe Systems Power Stations. 
J., 56, 381-385 (1949). 

Corrosion-fatigue failure steam pipe 
systems occurs the form cracks 
the metal, caused either mechanical 
thermal cyclic stress. Where the stress 
highest, the initial cracks 
gate along the slip planes the grains 
the metal, resulting transgranular 
cracks without apparent deformation. 
The resistance the metal 
cracking initially weakened surface 
defects, scratches, tool marks, and sharp 
changes section, which induce greater- 
than-average concentration stress 
the metal. 

Mechanical stress results 
ing loads from vibration the pipe, 
from restriction the ordinary expan- 
sion metal contact with varying 
temperatures. Some the failures attrib- 
utable these causes occur where con- 


densate lies contact with the metal. 


Thermal stress the more important 
cause corrosion-fatigue failure and 
created repeated sudden cooling 
area the metal either condensate 
the desuperheating water intention- 
ally introduced into the 
Any wetting metal reduces the 


durance the metal; the liquid 


tains dissolved gases solids, pro- 
duces noticeably active chemical attack 
the metal, the endurance the metal 
heated steam system, the metal surface 
usually much higher temperature 
than the steam. When water contacts the 


metal surface, rapid reduction 


perature the metal may occur locally, 
owing the high rate heat 
and the large amount heat that must 
extracted from the metal supply 
the latent heat vaporization. This 
causes high local contraction 
sultant area high tension. Since the 
endurance the metal already 
ered the presence the water, the 
metal may crack. Most the trouble 


experienced steam pipe systems due 


the repetition such cycle. 


Water spheroidal state that does 


not actually wet the surface metal 
potentially dangerous, this form the 
water may traverse the pipe system 


long distances without effectively 


ing the metal surface. The spheroid ma! 
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any time, however, rapidly pro- 
jected against the metal surface 
change the direction the flow, 
broken coming into contact with 
sharp edge branch drain, The 
water then wets the metal and rapidly 
evaporates, quenching the metal. This 
type wetting facilitated surface 
which deposits are adhering, rough 
surface itself, the pre-existence fine 
cracks the surface. 

Steam receivers, auxiliary steam lines, 
and boiler steam mains are among the 
parts steam plant most subject 
high fluctuating stresses and the corro- 
sive action water. 


4.7, 6.2.5, 1.7.1 

TP-7 Plans Publication Bulletin 
Corrosion Elevated Temperatures. 
Chairman, TP-7 Materials 
for Use High Temperatures; Director 
Metallurgical Research, Smith 
Corp., Milwaukee, Wis. Corrosion, No. 
179 (1951) June. 

the National Association Corrosion 
Engineers has completed literature re- 
view recent papers dealing with cor- 
rosion elevated temperatures 
added the compiled data materials 
for use temperatures above 400 de- 
grees. committee has discussed pos- 
sible papers corrosion molten 
metals and effect alloy substitution 
temperature corrosion characteristics 
stainless steels. investigation under 
way into the possibilities field expo- 
sure test for alloys special applica- 
tion where more information impor- 
tant the effects carburization, 
especially pitting characteristics. 


3.4.6, 6.3.20, 6.3.6 

Action Hot Ionized Gases Upon 
Zirconium and Copper. 
Phys. Colloid Chem., 55, 540- 
549 (1951) Apr. 

resistance the relative reaction rates 
zirconium 986°C with low-pressure 
water vapor, carbon dioxide, carbon 
monoxide, nitrogen containing 
cent oxygen, ethane and technical helium 
were studied. some cases accelera- 
tion and others retardation the 
reaction upon ionizing the gas was ob- 
served. The retardation may explained 
effect the surface the 
metal reaction film the nonreacting 
components the gas phase. The oxida- 
water vapor was abnormally fast 
compared with the oxidation oxides 
carbon nitrogen with 0.5 percent 
oxygen. The oxidation copper both 
ionization carbon dioxide caused 
ceeded according the parabolic law. 
Copper did not undergo oxidation 
nonionized carbon-monoxide. 
method recording continuously the 
Progress the oxidation metal strips 
described. references.—NSA. 


3.6.5, 6.3.19 


Diagram Zinc and Its 
Pplications the Study Cor- 
J. slectrochem., DOC, 98, 101-105 (1951) 


Mar, 


the basis methods and conven- 
thermodynamic 
chemica 


data, the above diagram was 
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regular service The COOPER ALLOY Foundry Co., Hillside, 


Magnetism Austenitic Stainless Steel 


NORMAN MOTT 
Chief Chemist and Metallurgist 


the normal specification range for the 18-8 chromium- 
nickel stainless steels, especially when the carbon low, fer- 
rite and the resultant magnetism will often found. must 
not construed, however, that this condition detrimental 
the properties stainless steel; fact, many cases 
highly desirable. 
The fully austenitic stainless steels, when heated the 
carbide precipitation range (900-1600° F.) have their carbon 
precipitated chromium carbide along the grain bound- 
aries. This depletes the boundaries chromium with the 
result that the alloy becomes susceptible intergranular 
corrosion. 
When alloys containing amounts ferrite from 5-15% 
are heated this temperature range, found that car- 
bides tend form predominantly the ferrite areas. Since 
these areas are disconnected and well distributed, the 
condition does not promote intergranular corrosion. 
Stainless steels with free ferrite 30% amount retain 
good mechanical properties, although they show slight 
decrease ductility and toughness. Their strength and 
hardness are increased. 
Estimation the presence and approximate amount 
ferrite may accomplished the use phase diagram 
based upon nickel and chromium equivalent values.* The 
nickel and chromium equivalent values are computed 
the equations: 
1.5 Si% Ch% 

The boundary line between fully austenitic alloys and those 
which contain ferrite expressed the equation: 

2 
When higher percentage nickel specified type 316 
moly bearing alloys order make them completely 
austenitic structure, they become susceptible inter- 
granular corrosion; ‘and they are heated the 
carbide precipitation range, would occur during welding, 
additions columbium are required counteract this 
susceptibility. Molybdenum additions 18-8 stainless make 
the alloy magnetic due the formation ferrite, and 
existing data have shown that the presence this ferrite 
does not interfere with the high corrosion resistance the 
alloy. this form, enjoys wide range usage where 
excellent resistance corrosive media and the effects 
welding heat are required. 


* A. L. Schaeffler, Metal Progress, November, 1949, p. 680-B 


Copies this article reprinted heavy stock 
for convenient filing are available request. 
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constructed. Derived diagrams showing 
domains corrosion, passivity, and pas- 
sivation the absence and presence 
carbon dioxide, bicarbonates, and carbo- 
nates are also presented. references. 
—BLR. 


3.6 Electrochemical Effects 


3.6.5, 3.4.8 

Electrochemical Behavior Iron 
Solutions Oxidizing Agents. Elec- 
trode Potentials Iron Solutions 
Oxidizing Agents. II. Anodic Polariza- 
tion Iron Solutions Oxidizing 
Agents. (In Russian). 
Nauk SSSR (Bulletin the Academy 
Sciences the USSR), Section Chemi- 
ical Sciences, 1950, 565-572, Nov.-Dec. 

The above potentials were deter- 
mined 0.0001-0.1 normal nitric acid 
solutions and solutions potassium 
nitrate, potassium dichromate, potassium 
permanganate and ammonium persulfate. 
Influence ferric ions electrode 
potentials iron was studied. 
Method investigation described and 
data are charted. 

II. Anodic polymerization iron 
solutions potassium permanganate, 
potassium dichromate and ammonium 
persulfate was studied. Results are tabu- 
lated and charted—BLR. 


3.6.9, 8.9.4 

Investigation Electrolytic Corro- 
sion. Elect. Engr. and Merchandiser, 27, 
No. 211-212 (1950). 

The main problem the flow un- 
derground structures currents origi- 
nating from electric railways tram- 
ways causing corrosion where they leave 
these structures and pass into the soil. 
The usual remedy provide metal- 
lic path take the current from the 
structure discharge point directly the 
rail without passing through 


f 


fr. 


3.7 Metallurgical Effects 


Investigation Soft Soldered Joints. 
Memorial Institute, Columbus. Final Re- 
port; Air Materiel Command Con- 
tract November, 1950. 
1., plates, tables, diagrs. 

study was made the effects 
temperature, aging, vibration, and fungus 
growth the strength soft-soldered 
‘brass-to-brass joints. The solders were 
the type specified Fed. Spec. QQ-S- 
viz., 70-30, 50-50, and 20-80 tin-lead, 
and 95-5 tin-antimony, well two 
additional solders tested only for impact 
resistance, viz., 36-65 tin-lead and 
lead-silver. 

properly constructed, soft-soldered 
joint withstands variety tempera- 
ture, loading, and climatic conditions. 
The 70-30 and 50-50 tin-lead solders 
showed the best overall performance 
under all test conditions; solder compo- 
sitions other than those the 50-50 tin- 
lead range not seem required for any 
normal use; the convenient-use proper- 
ties the 50-50 tin-lead solders more 
than compensate for any small advan- 
tages other formulations, 


220 


Lowering the temperature 65°C 
raised the tensile strength all soldered 
joints tested. Raising the temperature 
120°C lowered the tensile strengths. 

Under constant load, 
mony was slightly superior 70-30 tin- 
lead, but was much weaker fatigue 
strength at room temperature; the ten- 
sion properties the two solders were 
equal. This indicates the superiority 
the tin-lead solder for vibratory loads 
room temperatures; cold-aging slight- 
impaired its impact strength. The 
20-80 tin-lead solder should not used, 
especially high temperatures. 

Aging the presence tropical fungi 
high humidity had effect either 
tensile impact strength that would not 
occur during ordinary aging. general, 
little fungus growth occurred the 
specimens, probably because the fun- 
gicidity the copper-bearing substrate 
and because the specimens were not con- 
taminated with residual soldering flux. 
Cycling between hot, cold, and moist 
tropical conditions gave the same results 
did room temperature aging. 


CORROSIVE ENVIRONMENTS 
4.3 Chemicals, Inorganic 


4.3.2, 6.1 


Hydrochloric Acid versus Construc- 
tion Materials. Chem. 56, No. 
251-2 (1949) Mar. 

The corrosivity hydrochloric acid 
various structural materials dis- 
cussed the following articles: “Chem- 
ical Stoneware”, Herstein, 251; 
“Glass-lined Steel”, McCann, pp. 
25-2; “Protective Coatings”, pp. 252, 254, 
256; “Chemical Lapp, 
pp. 256, 258. 


4.3.3, 6.1 

Caustic Soda Versus Construction Ma- 
terials. Chem. Eng., 57, No. 213-14, 216 
(1950) Jan. 

The effect caustic soda rubber 
linings, high-silicon iron, stainless steel, 
cements, chemical stoneware, aluminum, 
and tantalum discussed various 
authors. 


4.3.6, 4.6.9, 8.4.3 


Refinery Problems Occasioned Salt 
Interamericano, No. 44-46 (1949) 
Apr. 

The difficulties occasioned refinery 
processing the presence salt 
crude are corrosion, plugging ex- 
changers and furnace coils and the con- 
tamination residual products. Corro- 
sion resulting from chloride hydrolysis 
and the measures required for protection 
against are generally proportionate 
the salt content. The allowable limits 
salt are determined the main the 
concentration which troublesome dep- 
osition will occur. 
operations troublesome deposition 
usually expected (salt content 
above per 100 bbl.) when 
enters the equipment water solution. 
the oil entirely free from water 
salt deposition likely occur with 
concentrations high 150 Ib. per 
1000 bbl. tubes and other turbulent 
zones. thermal cracking coils, concen- 
tration per 1000 bbl. over 
will give trouble zones where crack 
per pass the neighborhood 


percent the flowing stream. Salt cop. 
tent the inorganic ash 
products important the preparation 
asphalts and road oils which have 
preparation residual feed for catalytic 
cracking, content Ib. salt per 
1000 bbl. represents 300 per day 
15,000 per day cracking unit, which 
the basis 500 tons catalyst 
0.03 percent added the catalyst per 
day. The extent such contamination 
not yet clear, however, and 
experience will necessary ascertain 
the tolerance catalytic cracking units 
for salt feed. 


4.6 Water and Steam 


4.6.1, 6.2.1, 6.3.1, 2.2.3 


Report Metals Corrosion 
tion, Immersion Tests Five Years Dura- 
tion, Initiated 1941. Summary and Con. 
clusions. excerpt report, dated 
May 1950, was based investivations 
conducted the Department 
tion and Maintenance. United States, 
Panama Canal, Balboa Heights, Canal 
(1951) Feb. 

Results field immersion 
selected group welded bare 
uncoupled ferrous and non-ferrous met- 
als Isthmian fresh, brackish sea 
waters, for durations one, three and 
five years are: exclusive welds, 
stainless steels and zincs, ipy rates 
corrosion are uniform narrow range 
based year exposure results; 
rates corrosion different grades 
uncoupled not differ significantly 
results 5-year exposures and all 
environments considered; continuous 
brackish water environment most ag- 
gressive; excluding zinc, nonferrous 
metals show better resistance sea than 
fresh water and least resistance 
majority specimens exposed sea water 
mean tide good condition after expo- 
sure except: copper-nickel structural and 
copper-bearing steels and nickel. table 
gives spread ipy values for low alloy 
steel and wrought iron. 


4.6.12, 2.3.4 

Water Conditioning Study. 
World Oil, 130, No. 148-149, 157 (1950) 
Jan. 

Studies being made the Bureau 
Mines methods conditioning water 
for water-flooding reservoirs the 
Mid-Continent area indicate that equip- 
ment corrosion more serious prob- 
lem this area than plugging tubing 
oil sands. Frequent routine tests 
pH, carbonate stability, alkalinity and 
free chlorine content are essential and 
determinations iron, dissolved oxygen, 
free carbon dioxide and hydrogen sulfide 
should also made. 
systems are applicable the waters have 
negligible very low acid gas 
trations and low iron contents. 


PREVENTIVE MEASURES 
5.2 Cathodic Protection 


Objectives and Progress TP-2 Gal- 
vanic Anodes for Cathodic 
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Houston, Texas. Corrosion, No. 
(1951) Jan. 

The Galvanic Anodes Committee 
investigating the use aluminum, mag- 
nesium zinc galvanic anodes. 
such factors backfill, anode 
composition and weather 
weighed tests now under way. sub- 
committee has been formed correlate 
operating data anodes installed 
companies where testing procedures and 
measurements from committee 
procedure. Committee memberships are 
open to companies wishing to enter co- 
operative tests furnish data oper- 


ating 

5.3 Metallic Coatings 


5.3.1 

Corrosion Protection Spraying 
Metal Coatings. Fritz. Werkstoffe 
(1950). 

review the Schoop metal- 
spraying process, dealing with: its 
the causes and avoid- 
ance flaking, porosity, and inclusions 
the coatings produced; recent 
and German developments 
the metals and plastics 
this method; and costs—MA. 


5.4 Non-Metallic Coatings 
and Paints 


5.4.5, 8.4.3 

Effective Use Vinyl Coatings 
Control Oil Field Corrosion. 
Minnesota Mining and Mfg. Co. 
Paper, N.A.C.E., Midland, Texas. Pipe 
Line News, 21, No. 10, 29-30 (1949) Oct. 

Problems controlling oil field cor- 
rosion with vinyl coatings containing 
oil-resistant plasticizers are discussed. 
The use practical, economical and 
safe method surface preparation will 
greatly reduce corrosion since most fail- 
ures appear due inadequate 
adhesion the coating imperfectly 
cleaned metal. The correlation between 
the tide range test and sour crude tank 
protection and proposed corrosion re- 
duction plan are discussed. 


5.4.5, 7.5.5, 8.4.3 


Effective Use Vinyl Coatings 
Control Oil Tank Corrosion. 
Minn. Mining and Mfg. Co. 
Paper, Midland, Texas. Pipe 
Line News, 21, No. 10, 36-7 (1949) Nov. 

Effective use vinyl coatings the 
control oil tank corrosion requires 
practical, safe and economical method 
metal preparation and coatings which 
have been properly plasticized with- 
stand the embrittling effect oil 
other leaching agents. The advantages 
and defects oil based 
coatings partially cleaned steel sur- 
discussed. “Wash primer,” 
combination vinyl resin, 
mate and phosphoric acid solution has 
eliminated the necessity sandblasting 
cases. Vinyl-polysulfide rubber 
and blends nitrile rubber with vinyl 
chloride-vinyl acetate gave excellent oil 
coatings. Florida tide range 
test for the corrosion resist- 
vinyl coated steel plates corre- 
ated with conditions existing sour 
crude tanks, 
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first line defense against 
Corrosion Pipe, Pipe Joints, 
Couplings 
and Tanks 


*Reg. U. S. Pat. Off. 


Underground above 
ground, TAPECOAT with- 
stands severe corrosive 
attack. Over the past 
years, this original coal tar 
protection handy tape 
form has proved its dependability guarding against moisture, 
acids, alkalis, chemical fumes and other severe conditions. your 
first line defense, TAPECOAT assures greater protection, reduces 
maintenance and cuts pipe replacement cost. 


TAPECOAT quick and easy apply with the use torch bleed 
the coating and insure perfect bond. sized the job widths 
2”, 3”, 4”, 6”, 18” and Wrapping done spirally with widths 


Write for full details and prices. 


Originators Coal Tar Tape Protection 
1521 LYONS STREET, EVANSTON, ILLINOIS 
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5.4.5, 3.3.1 
della Vernice, No. 41, 171-175 (1950). 
review anti-fouling, fungicidal, 
germicidal and insecticidal 


5.4.5 

Triple-Layer Corrosion-Resistant 
Paint. Engrs. Digest, 11, 412 (1950) Dec.; 
Brit. Shipbuilding A., No. 191 
(1951). 

mica-base 3-coat paint system has 
been developed, which will considerably 
lengthen the service life outdoor trans- 
former tanks exposed sea-coast and 
industrial atmospheres. production, 
baked-on for speed, but modified 
air-drying finish permits patching 
damaged surfaces the field. The first 
coat composed vehicle consisting 
combination modified phenolic 
and alkyd resins. The pigments used are 
chiefly zinc chromate and iron oxide. 
the second coat, the pigment consists 
selected mica flakes that overlap each 
other the film, and the vehicle com- 
posed modified phenolic and thermo- 
setting alkyd resins. The final coat 
composed resins and pigments selected 
suit the conditions. Mica increases the 
heat-stability the intermediate coat 
much ten times high temp.—RPI. 


5.4.5, 5.3.2 

Substitutes for Tin Coatings Cop- 
per Wire. Gonser. PB. 99165, 
Microfilm Reel No. Frames 55; Board 
Trade, Tech. Inf. Docs. Unit, ORR. 
576/50, 

Investigations have been made me- 
tallic and non-metallic coatings 
substitute for tin copper wire. Com- 
mercial grades alloy-coated wire and 


CORROSION CONTROL 


Take the guess work out 
chemical corrosion problems with 


TOTRUST 


Dry 
METAL COAT 


For all metal painting, damp dry, 
rusted clean, including galvanized and 
aluminum. 


Penetrates STOP RUST. 

Has Chemical Resistance most Vinyls. 

Extremely elastic. 

minus 100° 250° 

Comes seven colors and aluminum. 


Write for color sheet 257C 


CORROSION 


electro-plated specimens 
Preliminary results with silicone resins 
showed that copper attacked tem- 
peratures 200° Solderability and joint 
strength low tin and tin free alloy 
coated wires compare favorably with tin 
coated wires.—RPI. 


Paints for Exterior and Interior Sur- 
Oil Development Co. Petroleo Interamer- 
icano, No. 52-53 (1949) Mar. 

For sea-water atmosphere, barges, 
tankers other equipment requiring 
quick-drying tough coating, 
chromate-and-iron-oxide Bakelite primer 
used advantage. Other alternates 
are the alkyl red-lead primers red- 
lead-and-oxide primer with the addition 
one pound litharge each gallon. 
Present-day paste-aluminum paints have 
been used extensively for bulk-station 
tanks and light-gravity refinery tanks. 
Where corrosive conditions exist the 
underside tank bottoms, heavy appli- 
cations cut-back, steam-distilled as- 
phalt have given good protection. The 
exterior surfaces steel underground 
asphalt coating over inhibitive primer. 
Recently manufacturers have proposed 
the use vinyl paints for protection in- 
side tanks handling sour stocks, gaso- 
line, other petroleum products where 
corrosion being experienced. These 
may less satisfactory than gunite 
cement. coal-tar paints are 
also being considered for such service. 
Phenolic paints, air dried, even better, 
heat hardened baking facilities are 
available, also have merit 
tank coatings. 


5.4.5 

Durability Outside Paint Work. 
Decorator, 49, No. 581, 
(1950). 

The factors making for durability 
outside paint-work are discussed. The 
older oil gloss finishes (usually contain- 
ing white lead) normally fail chalking 
and have the merit that the painter can 
add more oil the ground very porous, 
and can adjust the drier content accord- 
ing the atmospheric conditions the 
time painting. more difficult 
obtain satisfactory finish 
paints than from 
mixed paints, which have better flow and 
levelling properties. The latter tend 
fail cracking, but are harder and re- 
tain their appearance better than the oil 
gloss types. The false economy apply- 
ing too few coats, the need for satisfying 
paint-thirsty surfaces, 
pretreatment, careful brushing the 
paint obtain uniform film thickness 
and the need allow time for successive 
coats dry are stressed. Painting 
preferably carried out the early au- 
tumn.—RPI. 


5.8 Inhibitors and Passivators 


5.8.2, 5.8.4 

Alox 600, Alox 707, Alox 937 and Alox 
904. Alox Corp., Niagara Falls, Y., 
1950. Gratis. Alox 600, Alox 937 and 
Alox 904, publication #QF-408, A-45; 
Alox 707, publication A-45. 

Alox 600 rust preventive for 
use metal surfaces, cutting and 
rolling oils and the preparation 
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heavy metal salts. Physical and 
properties are 

Alox 707 film forming rust 
ventive which applied solution with 
volatile solvent. Coatings Alox 
can removed ordinary solvents 
modern degreasing system.. 

Alox 937 and 940 are corrosion 
hibitors for use oil volatile 
vent solutions. Alox 940 effective 
metals immersed sea water. 
and chemical properties are given and 
recommended uses include use 
servative lubricants, household oils, 
tection bright finishes, water 
ment agents and cutting oils. 


5.8.3, 6.2.5, 4.3.2 

the Inhibitor for the Corrosion 
Hydrochloric Acid High-Chromium 
Steels. (In English.) 
Research Insitutes, Tohoku University, 
ser. 209-215 (1950) Apr. 

inhibitor for corrosion 
acid high-chromium steels was inves- 
chromium steels, far gocs into 
solid solutions, very effective 
ing the minimum quantity potassium 
dichromate and pit 
cavity corrosion high-chromium steels, 
Tungsten was not effective molyb- 
denum with respect corrosion resist- 
ance high-chromium 


5.8.4, 5.8.2, 2.2.7, 2.3.4, 8.4.2 

Corrosion Inhibition Gas Conden- 
sate Wells Intermittent Injection 
Presented South Central Region 
Meeting. National Association Corro- 
sion Engineers, Corpus Christi, Texas, 
October 19-20, 1951. Corrosion, No. 
397-399 (1951) Nov. 

Experiments carried out personnel 
the Producing Research Laboratory 
The Texas Company efforts re- 
duce corrosion deep 
wells the Gulf Coast area which the 
casing mudded off from the tubing 
indicate: 

two wells with open annuli 
through which chemicals may 
pumped, one well has been treated 
with sodium carbonate since August 
1949 and has shown measurable 
corrosion increases the tubing 
two caliper surveys. 

Wells the field produce about 
barrels water per MMCF gas 
their allowable rates 4.5 MMCF 
daily. The water contains dissolved 
carbon dioxide and 
Water collected the surface 
about 5.5 and contains about 
130 PPM dissolved iron. Lower 
flow rates produce water with higher 
and greater dissolved iron con- 
tent. 

Treatment the well with gal. 
per day solution containing 
sal soda sodium decahydrate 
per MMCF produced gas costs 
approximately 15-20c per MMCF. 

Kontol sticks dropped for one 
wells with closed annuli produced 
measurable benefit. 

Alkaline solution pumped 
tently into this well the rate 
0.5 gal. per min. with sal soda 
solved 10-20-gal. water 
lowing results: MMCFa 
day iron content water dropped 

rapidly nearly zero, but 
two hours near original value: 
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MMCF day iron content 
dropped rapidly and maintained 
very low rate for nearly hours, 
then about hours content climbs 

Data indicate alkali not being used 
reaction but flushed from 
tubing walls produced water. 

Solution can injected continuously 

into wells any depth another string 


pipe. 

5.9 Surface Treatment 

Corrosion, De-Oxidation, Inhibition 


and Passivation Metals. 
Ingenieur, (Utrecht), 62, Mk. (1950); 


The theory corrosion and processes 
for removal surface oxide layers 
iron and steel are discussed. Passivators 
gelatin give protection against atmos- 
pheric moisture and, the case alu- 

minum, against sea water also. alcoholic 
solution chromium triethanolamine 
phosphate cleans aluminum surfaces be- 
fore 


5.9.2, 8.4.3 

Chemical Cleaning Process Side 
Equipment. Groom. Dowell, Inc. 
Petroleum 22, No. C48+ (1950) 
May. 

The removal coke and other or- 
ganic process-side deposits from refinery 
equipment best accomplished cir- 
culating strong oxidizing solutions there 
through high velocity. This requires 
pumps and lines large capacity. suc- 
cessful application the method 
cleaning the shell side slurry con- 
densers fluid catalytic cracking units 
described. recommended that 
heat exchangers equipped with per- 
forated tube for introducing cleaning 
solution directly into the center the 
tube bundle. 


5.9.2 

South Africans Using New Corrosion- 
Removal Process. Chem. Eng. News, 28, 
No, 49, 4278 (1950). 

Rust and other extraneous surface de- 
posits are removed from complete ma- 
chines electrolytically alkaline bath. 
Magnesium and aluminum alloys must 
protected from attack present 
machinery, and the process has last- 
Ing protective 


New Pretreatment Process for 
Alloys: The Application “Alo- 
SHaw. Sheet Metal Ind., 26, No. 265, 
1031-1034, 1036 

Aluminum alloy DTD 606 was used 
the production domestic wash- 
boilers during the steel shortage, and 
the “Alocrom” treatment. was shown 
the best protective treatment 
judged boiling soap-solution test. 
The treatment boilers this process 


5.9.4, 6.4.2 


Corrosion Resistance. Dur- 
KIN. The Tron Age (U.S.A.), 167, No. 19, 
96-98 (1951) May 10. 

Anodized aluminum sealed high purity 


W Nth 
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Because increasing the degree motion corroding solution 
brings more oxygen the surface the metal with which 
contact, such increase has decided influence the rate corrosion. 
liquid that may appear quiet, convection currents are nonetheless 
work slowly distributing dissolved oxygen throughout the solution. 
When velocity agitates liquid-air interface, unsaturated liquid 
brought the surface layer and the oxygen-solution rate rapidly 
stepped up. the same time the liquid film the surface the metal 
thinned that this increased amount dissolved oxygen diffuses 
more readily. Thus the combined effect more dissolved oxygen con- 
veyed more rapidly the metal marked acceleration corrosion. 


Velocity, too, often the indirect not the direct cause me- 
chanical erosion metal, for the deterioration helps bring about results 
the formation corrosion products. quiet system these might 
serve protective function but with motion factor they erode read- 
ily, leaving already weakened metal exposed further corrosive attack. 


The ever-varied interplay its many governing factors render 
the mechanism corrosion complex indeed. Recognizing effects, deter- 
mining causes, and controlling those that can neither eliminated 
nor regulated responsibility industry has long assigned Dampney. 
The reduction your corrosion problems through the medium 
Dampney equipment-engineered protective coatings formulations 
vinyls, ceramics, asphaltums, silicones, chlorinated rubber and other natu- 
ral and synthetic resins responsibility should likewise welcome. 


MAINTENANCE 
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has approximately percent more cor- 
rosion resistance than when sealed 
ordinary tap water where con- 
trol exercised. Sealing alters the anodic 
coating monohydrate aluminum ox- 
ide and increases its life and weathering 
resistance. varying the seal wa- 
ter tends nonuniformity the end 
product. Also aluminum and copper im- 
purities precipitate the work the 
the sealing water goes below 5.2. 
tap water containing between 
100 ppm dissolved solids used 
sealing, their impurities can become 


the anodic coating with result- 


alverse effects the corrosion re- 
sistance. the dissolved solids are or- 
they may burn out the coating 
the anodized part operates temper- 
between 100° and 200° (212° 
and 292° F). determine the effect 
the sealing water, anodized parts 
were sealed demineralized deion- 
ized water and tap water value 
between 3.3 and 10.7. The corrosion re- 
sistance was determined the standard 
salt spray test; percent salt solution 
95° (35°C). Aluminum alloys 24S 
and were used, and were anodized 
the Alumilite Process. Where necessary, 
variations were made the addition 
either hydrochloric acid caustic 
soda. Results showed that panels sealed 
demineralized water are more corro- 
sion resistant than those sealed tap 
water comparable values. The op- 
timum corrosion resistance was obtained 
using demineralized water values 
near Panels sealed tap water had 
the best corrosion resistance when the 
was close Results indicate that, 
while demineralized water better 
sealing medium than tap water, tap water 


WOOD-LINED STEEL PIPE 


the strength steel plus the durability 
wood corrosion-resistant piping 


INNER WOOD LINING 
internal diameters from 


OUTER METAL SHELL 


Ideal for corrosive liquids and gases in- 
cluding process waters, industrial waste 
liquors, acid, alkali and salt solutions, 
chemical gases, pulps and slurries. For 
catalog and additional information, write 
Dept. 


MICHIGAN PIPE COMPANY 
Bay City Michigan 


can used effectively where high purity 
water not available its con- 


5.9.4, 5.2.2 

Alodine Process, Galvanic Protection 
For Aluminum (Le procédé Alodine, 
protection galvanique 
Hess. Rev. aluminium (France), 28, 
No. 174, 44-50 (1951) Feb. 

The Alodine process surface treat- 
ment for aluminum and its alloys de- 
signed facilitate the adhesion paints. 
The articles are immersed acid 
bath containing essentially, phosphate, 
fluoride and chromate ions, due pro- 
portions; the treatment carried out 
without the use electric current. The 
mechanism the operation appears 
consist the formation complex 
coating alumina and aluminum salts 
the acids mentioned above. Labora- 
tory tests have shown that this coating 
provides interesting protection against 
corrosion. 

The various operations the process 
are follows: the surface thor- 
oughly cleaned; thoroughly rinsed 
free from all traces alkali; 
treated the Alodine solution; 
provide maximum corrosion resistance 
(without painting) dried high 
temperature, without rinsing; the 
dilute solution mineral acids; 
allowed dry room temperature.— 


5.10 Other 


5.10, 6.4.2 


New Low-Cost Jacketing Cuts Main- 
tenance Insulated Lines. Chem. Eng. 
Progress (U.S.A.), 46, No. 11, (1950) 
Nov. 

The Childers Manufacturing Co. 
Houston has developed 
type aluminum jacketing protect out- 
door lines chemical plants and refin- 
eries. Aluminum sheet 0.006 in. thick 
the weather-protecting sheath the 
jacketing. ribbed for extra strength 
and facilitate forming around the line. 
The jacketing available rolls that 
are four feet wide and either 100 feet 
200 feet long. light and flexible 
handle, and roll forming required 
with heavy, un-crimped material. Pos- 
itive protection for the aluminum when 
used with alkaline insulating mate- 
rials provided moisture barrier 
the back the jacketing.— 


MATERIALS 
CONSTRUCTION 


6.1 General 


6.1, 8.8.1, 5.4.5 


Materials Construction for Handling 
Sulfuric Acid TP-5A—Materials, Han- 
dling and Manufacturing Sulfuric Acid. 
279-282 (1951) Aug. 

Sulfuric acid has corroded more metal 
both intentionally 
than all other commercial acids com- 
bined. Application some the funda- 
mental factors that govern corrosion 
rates will minimize attack many cases. 
Inhibitors will stifle attack others. 


6.2 Ferrous Metals and Alloys 


Some the recently developed 
materials are practically inert over 
concentrations. With the right 
construction the right place mog 
sulfuric acid corrosion problems can 
practically eliminated. 


6.1, 1.3 

New Corrosion-Resistant Materials 
Use Abroad (Outside Germany). 
(In German.) FRANKE. 


pages 136-143, 171-178, 305-308, 


and 497-506 (1950) Apr., May, Aug 
Sept., Dec. 

review. The production, the me. 
chanical and corrosion resistant proper. 
ties, and the applications materials are 
described some detail. Titanium. 
Special high-carbon stainless 


Chlorimet (nickel 63, molybdenum 


iron and silicon percent) and 
rimet (nickel 60, 
chromium 18, iron and silicon per. 
cent) III. Langalloy (nickel 63, mo- 
lybdenum 30, iron manganese 
and silicon 0.75), Langalloy (nickel 
56, molybdenum 17, chromium iron 
tungsten manganese 0.75, and silicon 
0.75), and Langalloy (nickel 85, sili 
con 10, and copper 3). IV. Low-iron 
copper-nickel alloys for condenser tubes, 
Gives production, physical properties 
laboratory application two new 
pounds showing resistance corrosion, 
polymers and 
chlorotrifluoroethylene. 


6.2.5, 4.4.2, 8.8.1 

ical Plant. Day, ScHEULER 
AND KuNKEL. Corrosion (News 
tion), (1951) Feb. 

Illustrates and briefly discusses above 
corrosion Types 316 and 317 
steel upon exposure various 
3LR. 


6.2.5, 4.3.2, 3.4.8 

The Behavior The Chromium Nickel 
Stainless Steels Sulfuric Acid. 
KIEFER AND WILLIAM RENSHAW 
Allegheny Ludlum Steel Corporation, 
Brackenridge, Pa. Paper Sixth Ann 
Conf. Natl. Assoc. Corrosion 
Louis, Mo., April 4-7, 1950. Corrosion, 
No. 235-244 (1950) Aug. 

This article shows the corrosion rate 
four commercial types chromium 
stainless steels and one special type 
ric acid varying concentration from 
percent, four temperatures, 100° (38 
C), 150° (65° C), 175° (80° C), 
(93° C). The effect the additions 
various sulfates and oxidizing 
the acid the corrosion rates als 
shown. All samples were 
activated state and the data indicate tht 
acid concentration and 
which the metal becomes 
passive. temperatures about 150° 
(65° C), all the steels remain 
practically all acid concentrations and 
corrosion rates are high. Below 
perature, the molybdenum 
Types 316 and 317, are 
and increasing chromium 
310, has some effect lowering the 
rosion rate. The addition 
the molybdenum bearing steels 
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steels appear behave similarly 
copper and copper-nickel alloys 
that they not show sharp passive- 
active boundary. The addition various 


sulfates sulfuric acid causes 


marked lowering corrosion rates. 
There indication that sulfates 
series completely inhibit attack and pro- 
passive condition. The addition 
oxidizing agents, such nitric chro- 
mic acid and dichromates also completely 
inhibits attack. 


6.2.6 
Atmosplieric Rusting Iron. 


Metallkunde, 76-9 (1949). 

cold weather, rust formation con- 
siderably reduced, but the eff:ect ex- 
tended cold periods the overall cor- 
rosion «xposed iron slight. This 
attributed the continued sulfur-com- 
pound absorption which resumes de- 
structive action upon return warmer 
weather. filter paper was wrapped 
around atmospheric corrosion was 
reduced less than one half. This 
proof for the predominant 
part gaseous sulfur compounds 
dissolved rain. 


6.3 Non-Ferrous Metals and 


6.3.3, 3.5.9 
Quarterly Progress Report Alloys 
For High-Temperature Service, Of- 


MANNIN. Battelle Memorial Inst., 
June 16, 1950. 


The investigation the effects 
tungsten and molybdenum the 
transformation temperature range 
cobalt-chromium alloys 
Work was continued the production 
satisfactory carbon bearing ternary 
alloys for use determining the effect 
carbon the transformation 
temperature range. Early tests resulted 
excessive carbon losses 
mogenization. The heat-treating tech- 
and apparatus were modified; 
result, several carbon bearing alloys have 
now been homogenized with only 
slight loss carbon. Commercially pro- 
duced alloys, Stellite type, four 
lifferent analyses have been homoge- 
nized and the carbon was retained quite 
satisfactorily. Partial melting occurred 
when the usual homogenizing treatment 
hours 1260° was used. Some 
modification this treatment may 
required for the Vitallium-type alloys 
for the carbon bearing ternary al- 
especially those with relatively high 
contents. Fourteen creep-rupture 


780°, 915°, and 1000° have 
completed cobalt-chromium alloys 
NSA. 

. 


8.1.2, 4.2.6 


Church’s Copper Roof Good 
Corrosion Research Labora- 
The Brass Company, Wa- 


terbury, 


examination English-made cop- 
taken from the roof Christ 
Pa. after 213 
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wasting time 
special 
and 


SARAN 


steel 
pipe 


Cut “downtime” minimum! Saran 
lined steel pipe can cut and threaded 
the field easily and quickly ordi- 
nary steel pipe—involving costly de- 
lays with special tools handling. And, 
once saran lined steel pipe 
means dependable long term operation. 
addition excellent corrosion resist- 
ance, this remarkable pipe offers you the 
plus values rigidity and pressure 
strength. 


These advantages are prime importance 
you the reduction shut-down time 
equipment replacement. INVESTIGATE 
saran lined steel pipe today! Mail this 
coupon for full Saran lined 
steel pipe manufactured The Dow 
Chemical Company. 
Distributed by 


Saran Lined Pipe Company 


2415 BURDETTE AVE. e FERNDALE, MICHIGAN 
With Offices in; New York e¢ Boston ¢ Philadelphia 
Pittsburgh Chicago Tulsa ¢ Portland Indianapolis 
San Francisco Houston Denver Seattle Los 
Angeles ¢ Cleveland ¢ Charleston, S. C. © Toronto 


Please send your catalogue 
containing detailed informa- 


tion Saran Line 
Valves and Fittings. 


NAME 
TITLE 
COMPANY 
ADDRESS. 
CITY. 


SP-63A 


SARAN LINED 


OW 


product 


Pipe, 
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years’ exposure shows weathering loss 
0.007-inch thinnest areas, equiva- 
lent corrosion rate 0.000033-inch 
per year. believed the essentially 
rural character the atmosphere during 
early exposure these sheets has con- 
tributed their life. Recent corrosion 
tests copper sheets industrial 
atmosphere show somewhat higher rates. 
Rockwell hardness 15T indi- 
cated the sheets the church had been 
finished slight temper. Screws driven 
through the center some sheets twen- 
years ago restricted expansion and 
contraction and caused fatigue cracks. 
Some the 3-inch wrought iron nails, 
originally used fasten the copper pans 
the roof boards had corroded through 
the roof line, possibly result 
condensation. 


6.3.15, 4.3.2, 2.3.4 

The Corrosion Titanium Acids— 
The Rate Dissolution Sulfuric, Hy- 
drochloric, Hydrobromic and Hydro- 
School Mines and Metallurgy, 
The University Missouri. Corrosion, 
No. 229-237 (1951) July. 

can shown that the dissolution 
titanium sulfuric, hydrochloric, hy- 
drobromic and hydroiodic acids must 
proceed according the reaction 
dissolves hydrofluoric acid. The rate 
dissolution Bureau Mines tita- 
nium sulfuric and hydrochloric acids 
below normal extremely low. The 
dissolution rate still lower hydro- 
bromic acid all concentrations. Hy- 
droiodic acid does not react all with 
purest titanium. Its resistivity can ex- 
plained the formation protective 
lavers, which are easily dissolved 
hydrofluoric acid. Therefore, small 
amounts ammonium fluoride, added 
the above mentioned acids accelerate 
greatly the rate dissolution titanium 
even hydroiodic acid. The presence 
protective films the surface tita- 
nium can demonstrated potential 
and current measurements. The potential 
titanium sulfuric and hydrochloric 
acids becomes less noble (more anodic) 
time, approaching limiting potential. 
also becomes less noble with increas- 
ing concentration the acid. The po- 
tential titanium +0.26 volt nor- 
mal, and —0.353 and —0.342 volt 
normal sulfuric hydrochloric acid re- 
spectively while hydrofluoric acid 
—0.77 volt. Hence, titanium does not 
displace noble metals from their salt so- 
lutions until hydrofluoric acid soluble 
fluorides are added the above men- 
tioned acids. The potential titanium 
becomes more negative with widening 
the pores the films. This, turn 
depends the nature the film and 
solvent. The film titanium shows the 
property selfregeneration. 

The rate dissolution Bureau 
Mines titanium sulfuric acid stronger 
than normal increases with the con- 
centration. The metal shows tendency 
for passivation after time lapse. Rem- 
ington Arms titanium does not possess 
this property. The rate dissolution 
titanium affected impurities. can 
shown that the behavior this metal 
acids can explained the concept 
local cells connection with the 
presence protective films the sur- 
face 
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6.4 Non-Ferrous Metals and 


6.4.2, 6.3.10, 6.3.6, 8.4.1 

Corrosion Problems the Modern 
By-Product Coke Plant. Tice. Cor- 
rosion Engineering Section, The Inter- 
national Nickel Co., Inc., New York, 
New York. Corrosion, No. 127-128 
(1951) April. 

Data are presented supplementary 
that included the basic article pub- 
lished No. 76-84 (1951) 
Mar., giving results spool tests. Re- 
sults further substantiate those reported 
basic paper. Superior corrosion resist- 
ance reported for lead light oil acid 
washing service. Linings plant where 
tests have been made required consider- 
able maintenance because material’s 
poor mechanical properties. Four mate- 
rials appear have merit corrosion- 
wise: Carpenter 20, Monel, percent 
Design would have allow for corro- 
sion losses the order 0.2 0.3 
inches per year. 


6.4.2 


Influence Additions Zinc and Tin 
(France), No. 55, 2134 (1950). 

The findings recent work the 
effect the addition and tin 
aluminum are reviewed. the present 
time, foundry alloys contain only small 
amounts zinc, which has little effect 
the properties the alloys and the 
tolerances for the zinc content are large. 
The advantages adding tin are neg- 
ligible compared with the increase the 
hot shortness and the reduction the 
corrosion that results.— 


6.4.2 


Modest But Varied British Light Metal 
Trials. Forum, No. 109-110 
(1950) Mar. 

Although British engineering circles 
believe economic utilization aluminum 
centered primarily the transporta- 
tion business, applications the petro- 
leum industry other than for tank-ship 
superstructures are believed have 
great promise regard corrosion 
elimination. The steady reduction cost 
primary aluminum production com- 
pared high steel prices may cause 
potentially expanded use aluminum. 
Aluminum alloy piping has been tested 
for oil transmission lines 
auxillary equipment refineries. Alumi- 
num tanks and other containers have 
been developed, and extensive use has 
been made aluminum alloy electrical 
conduit oilfield and refinery installa- 
tions and for anodic protection pipe- 
lines. Alloys selected for these applications 
are mainly the magnesium-silicide types, 
which have adequate 
ance, high strength and good weldability. 
Experimental applications aluminum 
Britain have involved the production 
extruded pipe and construction the 
field has been either argon-shield arc 
welding, bolting flanges, use 
couplings. One installation bolted 
construction, the tubing having been ex- 
panded into flanges for the purpose. 
was originally installed crude oil 
discharge line the Purfleet jetty 
Anglo-American Oil Co., Ltd., and has 
been used for the last months 


product loading line solve 
corrosion problem encountered 
dling solvent naptha. Pressures exceeding 
200 psi have been carried, and tests 
cate maintenance negligible facto; 
The Royal Dutch-Shell has ordered 
feet 4-in. aluminum-magnesium 
tubing standard foot lengths for 
Venezuelan operations. The pipe 
laid crude oil line under the waters 
Lake Maracaibo test its 
resistance compared with standard 
aluminum for tanks increase the 
tive payload road transports hauling 
refined products.—ALL. 


6.5 Metals Multiple 

Combined 


Production Weather- and 
Proof Paper, Particularly for 
flage Purposes. FARBENINDUSTRE 
PB. 25616, Frame 276; Prev. Det. Abs, 
(1949). 

Paper first impregnated with mate 
rials such ammonium salts, alkali 
rates silicates, then covered 
urea formaldehyde condensation 
and finally coated with 
compound, during after the hardening 
the urea formaldehyde layer.—RPI. 


6.5 
Uses the Rare Metals. (In German) YARD 
Blumfeldt. Metall., 300-303 (1950) this 


July. 

Briefly outlines mechanical and physi- 
cal properties, occurrence 
each the following: lithium, beryllium, 
sodium, copper, titanium, gallium, 
manium, rubidium, zirconium, niobium 
(columbium), ruthenium, rhodium, 
dium, cadmium, indium, cesium, barium, 
cerium, tantalum, rhenium, osmium, irid- 
ium, thallium and 


6.6 Non-Metallic Materials 


6.6.5, 8.4.3 

Concrete Casing. New Tool 
Fight Corrosion. Petroleo 
No. 42-43 (1949) April. 

Centrifugally 
crete one the recent additions 
the techniques designed for combating 
corrosion casing. Although more 
pensive than steel pipe, 
tion may materially reduce this cost. The 
pipe provided 14-foot lengths, 
ing inside diameter and 
walls. Reinforcing provided 
longitudinally placed steel rods 
Alloy steel corrosion-resistant 
collars grooved for round 
are welded the reinforcement 
vide integral unit. The pipe was 
inally designed run under 
drill pipe, but modification 
design now permits strings 
feet run the conventional 
ner tension with elevators and 
Sections have compressive 
depth for this size casing 2,500 
The technique for running the 
outlined. The string cemented tht 
conventional manner. The concrete 
was invented Knox. 


6.6.6 
Corrosion Resistance Pure 
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In han. 
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factor, 
1,00) 
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line 
effec. 
hauling 


Fire. the plant, the field, 


Camou- 


yard wrapping, Polyken Pro- 


tective Tape Coatings offer 


quick, easy, economical cor- 


with 
product rosion control. 

RPI. HAND WRAPPED THE JOB, Polyken easily liquids 


applied, even couplings, joints and elbows. Con- 


easy, fast and with 


(1950) 


irid- 


primers, thinners 


PORTABLE PIPE MULE turns the pipe, speeds the job, 


cuts costs. large, expensive 
machinery 


clean-up time 

ions to 
ex- 
st. The 
d 2-in. 
nine 


drying time 


you have corrosion con- 


trol problem, call Polyken. 


EVEN CRAMPED QUARTERS INDOORS, Polyken OVERHEAD PIPES ALREADY PLACE, Polyken 


Protective Tape Coatings are easy apply. wraps quickly with this simple machine. formation and free samples. 


TAILORED YOUR JOB 


Polyken, Dept. 
222 West Adams St., Chicago 6, Ill. 


slips 
Please send specifications, samples and further in- 
setting formation Polyken Protective Tape Coatings. 

sing 


INDUSTRIAL TAPES 


Department Baver Black 
Division The Kendall Company 


Street Address 


operated inexperienced workmen. 
DRYING TIME with Polyken-wrapped pipe. Im- 
ession 


Soc., 34, 163-164 (1951) May. 

Small corrosion-test samples were cut 
from non-porous, single-crystal, gem- 
and-bearing-type sapphire boules. These, 
along with similar samples 
refractory, were placed contact 
with common lime glass for various 
times temperatures between 1400° and 
1550° Results are charted and dis- 
cussed.—BLR. 


6.6.8, 8.4.3, 4.6.12 

Plastic Tubing Salt Water Disposal 
Well. World Oil, 129, No. 
151-2, 154 (1949) Nov. 

3387 foot string corrosion-resistant, 
all plastic tubing has been successfully 
run Western Kansas salt water dis- 
posal well. The tubing weighed only 1.5 
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tons, compared with tons for com- 
parable 3-inch cement lined steel tube. 
Plastic tubing resists ageing, weather- 
ing, and chemical attack most acids, 
alkalis, salts, soils and hydrocarbons en- 
countered crude oil production. Its 
compressive, and flexural strength 
are sufficient for normal gravity and low 
pressure flow sweet sour crude, 
salt fresh water, gasoline, raw gas. 
The slick internal surface the pipe re- 
duces both flow friction and the deposition 
solids Leak-proof couplings 
are provided “cold weld” cemented 
sleeve joints. The plastic “Carlon B,” 
special grade cellulose butyrate- 
acetate. Physical property data are given 
for the plastic and the pipe standard 
sizes. The manufacture, care and han- 
dling, limitations and make-up the 
pipe are briefly described. 
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CONTROL SCALE and CORROSION 


ENGINE JACKETS, COMPRESSORS, 
COOLING TOWERS—Wherever Water Used 


Now, more than ever before, necessary 
increase the efficiency and life equipment 
maintaining scale-and-corrosion-free 
surfaces. Wright Chemical Engineers can solve 
your water-conditioning problems quickly and 
economically. 


WRIGHT CHEMICAL CORPORATION 


Specializing in Water Conditioning 
GENERAL OFFICES AND LABORATORY: 
619 West Lake Street, Chicago 


Offices in Principal Cities 


SOLE DISTRIBUTOR NELSON CHEMICAL PROPORTIONING PUMPS 


6.7 Duplex Materials 


6.7.2, 3.4.6, 3.5.9 


Cermet Oxidation Studies. 


Naval Research. Research Reviews, 


ber 1950, 1-4, diagrs. 

Cermets are metal-ceramic 
tions designed combine the 
and thermal-shock resistance metj 
with the refractoriness Sing 
the desirable properties metal 
nullified oxidizes, the extent 
resists oxygen 
measure its usefulness high 
peratures. 

This oxidation process was studied 
measuring both the weight gain cer. 
met and the thickness the oxidize 
layer functions time. heating 
there initial rapid gain 
weight; then weight 
more period rapid gai 
corresponds the time during 
the oxide layer penetrating tlie 
men. The rate oxidation oxide pep 
the concentration the metal increase 
and increase with the porosity cer 
met. The shape the specimen also 
fluences the oxidation rate. addition 
temperature, oxidation rate the metd 
component, particle size 
pressure oxygen contribute the 
dation characteristics the cermet. 

The observed behavior explained 
the existence intimate 
between the factors that affect the 
oxygen diffusion into the cermet 
the factors that affect the rate 
oxygen removed from the pores 
cermet. 

For these oxidation resistance 
balance was constructed that automat 
ically weighed and recorded the 
the specimen continuously 
heating. was found that 
weighing does not account for the 
theoretical percentage increase 
during oxidation. determine the 
ness the oxide layer, specimens sim 
lar those used the weight stud 
were cut half along the cylinder 
and the oxide layer penetration 
meters was noted after various 
tures. 


EQUIPMENT 


7.1 Engines, Bearings 
and Turbines 


7.1 

The Problem Materials for 
Gas Turbines. Metallurgia, 42, No. 
1-2 (1950) June. 

was shown both with ash 
fuel oils and with synthetic ash 
ing vanadium pentoxide 
sulfate, that its molten the 
rapidly attacks all the well known 
turbine steels and alloys. The 
temperature, the greater the 
attack. The possibilities 
coatings have far proved 
ing.—INCO. 


7.1, 3.5.9 

The All-Important Spark Plug. 
Digest, 59, No. 20-1, 92-4 (1949) 
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The construction the common spark- 
described. The fine-wire platinum 
type electrode has excellent corrosion 
resistance and produces more exposed 
spark; also has lower heat retention 
therefore can heated and cooled 
fluctuations the combustion 
cycle. TEL gasoline may cause 
grayish-yellow-to-brown powdery deposit 
the insulator and electrode. Cold plug 
indicated soot deposits 
the insulator and plug body. Fouling 
oil pumping produces hard, shiny, 
sometimes wet deposit the firing end 
the Too hot operation evi- 
denced dry, white light-tan insu- 
while the electrodes reveal burning. 
operating lessens deposits from 
fuels. Uneven color 
plugs indicates blow-by. 
the external glazed 
the plug. 


Engine Preservative 
Sci. Lubrication, No. 11-12 
Nov. 

The theoretical background corro- 
prevention the internal combus- 
reviewed, with special 
the classification corro- 
inhibitors, the role adsorption, 
use polar type rust inhibitors and 
for the measurement rust. 


3.5.3, 4.4.9 
Oil Can Control Wear. 


AND PLANTTEBER. Shell Oil Co., 


Pe 


ALSO HAVE 


No. Perforated 
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San Francisco, Calif. Paper, 5th Ann. 
Conf., Assoc. Corrosion Engrs., 
Cincinnati, Ohio, Apr. 11-14, 1949. Cor- 
rosion, No. 115-119 (1950) Apr. 

new development engine lubri- 
cants has demonstrated that oil can con- 
trol wear, where that wear largely due 
corrosion. Corrosion cylinder walls 
and rings has long been known 
factor engine wear, but only minor 
one. Therefore, little was done about 
from the oil point view until recently, 
development being aimed the recog- 
nized major problems alloy bearing 
corrosion, ring sticking and engine deposits. 

thorough study engine wear has 
been undertaken during the last few 
years, determine what could done 
minimize wear through engine oil de- 
velopment. The effect the corrosive 
action combustion products was found 
great the case certain high 
speed Diesel engine applications, partic- 
ularly. Operating conditions and the fuel 
used were found important factors 
those applications. Stationary engine 
operation with given fuel usually 
much more severe than operation the 
same engine vehicle. has been 
found that while fuels relatively high 
sulfur are associated with high wear 
rates, there are many operating condi- 
tions where fuels relatively low sulfur 
are associated with high wear well. 
Where corrosive wear conditions pre- 
vail, Heavy Duty Type oils were found 
offer but little aid wear reduction. 

new engine lubricating oil has been 
developed which has been found re- 
duce wear much one-tenth 
that usually found certain Diesel en- 
gine applications. Repeated field service 
tests marine and stationary engines 


For the finest Asbestos Pipe Line Felt all weights 


Specify NICOLET... felt with 
WRITE FOR THE NEW 16-PAGE CATALOG 


ASBESTOS PIPE LINE FELT 
OBTAIN GREATER ROLL LENGTHS 


View NICOLET Light Weight Asbestos Pipe Line Felt now being applied 451 miles McCamey-to-Houston oil line. 


have confirmed this. addition, signifi- 
cant reduction engine deposits has 
been found with the new lubricant. 
high specific output Diesel engines where 
ring sticking was problem with Heavy 
Duty Type oils, the new lubricant has 
been found give excellent results. 

Because the great demand for Diesel 
fuel during the last few years, has 
been necessary use components higher 
sulfur order provide the quanti- 
ties required. The development the 
new lubricant therefore particularly 
timely. holds definite promise vastly 
improved operation for pipe line pump- 
ing engines where the fuel used the 
crude oil pumped through the line. Tests 
one make engine have been com- 
pleted successfully using heavy (25° 
API gravity) crude oil 2.17 percent 
sulfur. These exploratory tests short 
duration were sufficiently favorable that 
serious consideration can given the 
use heavy fuels commercial basis 
this engine the new lubricant 
used. 


7.3 Pumps, Compressors, 
Propellers, 


7.3, 6.4.2, 5.10 

Overlaying with Aluminum-Bronze 
Electrodes. CUNNINGHAM. The 
Welding J., 28, 1162-1165 (1949) Dec. 

Where metal-to-metal contact in- 
volved, hard grades aluminum-bronze 
electrodes (160 300 Brinell) are rap- 
idly assuming important place 
overlaying new and worn steel parts be- 
cause they provide low-friction, non-seizing 
surfaces and wear remarkably well. Fur- 
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ther, aluminum-bronze electrodes can Excellent life obtained even 
applied high-carbon, alloy tool when the bronze overlay working 
steel without danger spalling off 
cracking the parent metal. Most grades 
cast iron and bronze can also over- 
layed. Overlays are successful difficult- 
to-weld metals, such large tool steel, 
medium carbon cast-iron gears, be- 
cause bronze inherently possesses char- 
acteristic penetrating into the pores 
the metal and bonding firmly. Also, 
since aluminum bronze melts approx- 
imately 1,950 deg. 700 degrees less 
than steel, can applied rapidly with- 
out materially affecting the heat treat- 
ment the parent metal and the deposit 
feathers out welded and leaves 
craters when the arc broken. Much 
the long wearing characteristics alu- 
minum bronze can attributed the 
high polish attained the bronze not present—TIME. 


Nowadays, work boats, fishing craft, tug boats and tow boats are powered 
tough, efficient diesel engines. Greatly increased life obtained from these diesels 
using chromium plated piston rings cylinder walls. porous surface, obtained 
preliminary mechanical roughening electrolytic etching, decreases sliding 
friction and facilitates distribution lubricating oils. Thanks chromium, cylinder 
wear may reduced little one-twentieth that formerly observed, while 
ring wear may cut one-quarter. 


Corrosive wear marine diesels also reduced chromium chemicals which 
establish passive condition between engine jackets and cooling water. Only 2000 
ppm sodium chromate, constantly maintained, inhibit corrosion 
most marine power plants. Submarines and certain other naval vessels provide 
additional factor safety employing 5000 ppm. 


Diesel engines illustrate one the many fields which chromium chemicals find 


important applications, Write for information about the use which you are 
interested. 
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against hardened steel parts due the 
non-seizing effect dissimilar metals 
working against each other. Bronze over- 
laid shafts operating against pump pack- 
ing last three six times longer than 
the original shafting which 
harder than the bronze overlay. in- 
teresting note also that packing 
tremendously increased when shafts are 
overlayed with hard aluminum bronze 
because bronze wears smoothly and does 
not pit corrode. When shafts are 
bronze overlays are not recommended 
because the dissimilar metal effect would 


MUTUAL CHEMICAL COMPANY 


270 Madison Avenue, New York 16, 


7.4 Heat Exchangers 


7.4.1, 5.9.2, 5.9.3 


Symposium Fouling and Cleaning 
Heat Exchange Equipment. 


nual Meeting, Nov. 29-Dec. 
The following papers are included: 


formation and prevention scale 
sludges, slimes and barnacles 
coolant fresh-water cooled 
exchangers discussed. “Fouling 
Cleaning Unfired Heat Transfer Equip. 


ment Stream Power Plants,” 


Webb. Surface condensers usually pres. 
ent the most serious problem. 


methods and policy are discussed from 
the viewpoint fuel savings vs. 


time costs. “Fouling and Cleaning 


Problems Pertaining Process 


tries, Clapper. Fouling factors for 


liquids which are not reasonably clean 
are the most indefinite all design 
tors. abnormal dirt factor may 
due fouling before the exchanger 
used, heat-exchanger design and 
rangement, decreased liquid flow, 
excess treatment the vapor, liquid, 
gas before entering the heat exchanger, 
Suggestions for cleaning precautions are 
made and table given (in the orig. 
inal) the various exchanger 
where unexpected heavy dirt 
tions may occur. “Influence Fouling 
Design Heat Exchangers,” 
Armstrong. 


7.5 Containers 


7.5.5, 4.4.9 

Selection and Maintenance Tanks 
Co. Paper, API Prod. Div., Southwest. 
Distr., Galveston, 9-11, 1949. 
Oil, 128, No. 13, 161-162+ (1949) Apr. 

ing tanks treaters for lease operations 
the Permian Basin other sulfide 
areas include: the oil and water 
tion rates, the conservation the lighter 
hydrocarbons, the 
the material, its salvage value, the 
changes, the type material and the 
unit cost. The advantages and 
tages wooden, bolted steel and shop 
welded steel tanks are compared. 
aluminum and galvanized wrought 
decks for bolted tanks have given 
lent corrosion resistance. The 
tom tanks have reduced corrosion, 
the corrosive sediment may 


drawn off through sump installed 


the bottom. Synthetic lap joint 
and washers have reduced greatly 
age along the bolts. Maintenance and 
safety problems are considered. 


7.7 Electrical, Telephone 


and Radio 


Analysis the Effect the Lif 


Line Structures Overall 
Co. Edison Elec. Inst. 18, No. 
319 (1950) Aug. 

order analyze the the 
cost overhead line supporting 
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tures, the basic characteristics pres- 

structures are examined. The 

pole line structures, deterioration fac- 

and wartime operating experience. The 
analysis divided into three parts: anal- 
ysis costs for hypothetical system; 
led: and practical applications existing 
was shown that, while the 
cost the hardware only secondary 
The importance controlling total costs, the 


life the material items determines the 
degree coordination design, the 
number replacements made, and 
and the labor and drayage expenditures 
Data indicate that method 
for extending the life the bolt 


sistance accompanied increase 
strength. Among other general con- 
clusions was found that reduction 
annual costs would attained wood 
pole were designed that all 
parts structure would have life 


Indus. 
ors for 
Clean 


pole. Furiher, all structures should 
rebuilt time pole renewal for com- 
adoption this principle requires the 
replacement parts which have been Saran Rubber Work 

orig: TDD These large cation and anion exchangers 
duties regenerate the ion resin in a 10% concen- 
amula- tration of hydrochloric acid. Ordinary linings 
pulled out and cracked the flanges. There 


installed 23 months ago. 


8.3 Group 


8.3.5 

Where Corrosion Most Severe. St. 
Tanks John and Co. Die Castings, No. 11, 22- 
23+ (1950) Nov. 
Describes die-cast aluminum hubs and 
orld die-cast zinc caps for wheels hand 
Apr. trucks used the meat packing indus- 
try. They must withstand heat and cold 


Industries handling, storing transporting cor- 
rosives can lower operating costs and increase the 


rations and exposure grease, oil, animal fats, life expectancy costly equipment installing 

sulfide blood and saran rubber tank lining. The high degree bot 

chemical and abrasive resistance makes saran 

lighter 8.3.5, 8.8.2, 6.1, 1.2.2 rubber outstanding lining where resistance 

Corrosion Resistant Equipment for the grease, many solvents, and other chem- 

design Chemical Division, Corn Products Refin- 

ing Co., Argo, Paper 6th Ann. Conf. Saran rubber can applied easily, effectively 

Mo., April 4-7, 1950. Corrosion, No. applicators located strategically throughout the 

Both 129-133 (1951) April. country. Get touch with applicator today storage tanks tank trailers 
general process flow sheet the contacting your nearest Saran Lined Pipe processing tanks 

excel corn refining industry shown indi- Company office. ducti 

cate the process steps for which corro- production tanks 

since sion data were determined. Corrosion Write the Distributor: 

easily data for starch, dextrose and by-product RELATED PRODUCTS 

led manutacture were taken from field and SARAN LINED PIPE COMPANY Saran rubber molded parts—stoppers, 
corrosion tests. Special tech- 2415 BURDETTE AVENUE FERNDALE, various-sized moldings 
tor determining the effect pit- for valves, instruments, etc. 


e and ting, interer: Offices in: New York Boston Pittsburgh Tulsa Philadelphia 
wiles & tergranular corrosion of welds Chicago « Portland « Indianapolis * San Francisco * Houston * Denver Saran lined steel pipe—corrosion- 


and applied stress were used for some Los Angeles Seattle Cleveland Charleston, pipe that gives long-term 


materials tested. Determination me- ith mini 
operation with minimum maintenance. 
contamination corrosion test and today! 


explained. The inclusion economic 


was employed evaluating the Saran Lined Pipe Company 
data. 2415 Burdette Avenue, Ferndale, Michigan 
Lift and corrosion cost in- Please send your catalog Saran Rubber Tank Lining 
Pole shown tables for and Saran Rubber Molding Stocks. 
from the materials which did not Add 
the indicate satisfactory service the en- 


The corrosion data are con- 
some tests actual experi- 


AR 
| 
oy 


ences with plant equipment. Limiting 
values for corrosion rates and corrosion 
cost index are shown. 

The corrosion data are summarized 
show the materials which may con- 
sidered corrosion resistant for certain 
corn refining processes. The materials 
are shown the order preference. 
physical characteristics and 
availability are shown for some materials. 


8.4 Group 


8.4.3 

Corrosion Control the Lake Mara- 
caibo Oil Fields. Creole 
Petroleum Corp. World Oil, 131, No. 
229-230 (1950) Aug. 

The direct losses attributable the 
corrosion the Lake Maracaibo oil 
gathering system: amount more than 
million annually. description the 
lake and system, types cor- 
rosion encountered and service records 
equipment are given. The use insu- 
lating flanges reduce galvanic corro- 
sion, various types line coatings and 
methods protecting marine craft are 
presented. 


8.4.2 

Corrosion Problems Gas Plant and 
Cycling Operations. Hum- 
ble Oil and Refining Co. Paper, N.G.A.A., 
Southern Regional Meet., Tyler, Texas, 
Oct. 14, 1949. Summary, Petroleum Proc- 
essing, 1277-8 (1949) Nov. 

Many recommendations are given for 
preventing corrosion boilers, steam 
and water piping, fittings, vessels and 
exchangers natural gasoline utility 
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8.4.3, 5.9.2 

Chemical Circulation Methods 
Cleaning and Descaling Petroleum Proc- 
essing Equipment. Bowes, Oakite 
Products, Inc. Petroleum Refiner, 28, No. 
10, 121-124 (1949) Oct. 

Circulation specialized chemical solu- 
tions rapid, effective method 
cleaning petroleum processing equip- 
Dismantling avoided; thorough 
and .uniform cleaning achieved with 
minimum abrasion; the metal surfaces 
are left smooth; time, material and costs 
are saved. General types chemicals 
for various types equipment are sug- 
gested, but the advice cleaning mate- 
rials manufacturers’ service representa- 
tives should secured. 


8.4.3, 5.7.1, 7.6.9 

Thermofor Catalytic Cracking Gas 
Plant Corrosion Survey. CHRISTOPHER 
Murray. Paper presented, South Central 
Regional Meeting, Nat’l. Assoc. Corrosion 
Engrs., Dallas, Texas, October 3-4, 1949. 
Corrosion, No. 98-108 (1951) Mar. 

Severe corrosion has been experienced 
Thermofor catalytic cracking gas 
plant over several years. Representative 
inspection findings are outlined. com- 
plete chemical survey gas plant streams 
for amount and type corrosives, together 
with water present, given. Ammonia 
and hydrogen sulfide are indicated the 
principal corrosives present. These have 
caused corrosion overhead condensing 
equipment, Some ammonia 
are present which have dissociated 
reboiler temperatures give acid condi- 
tions which have caused rapid attack 
reboiler tubes. Measures are suggested 
remove water, which will also remove 
the principal corrosive constituents 


will you read the rest this? 


job!) 


CALL 


The Gal would doubt welcome desert isle, back row movie, 
Saturday night square dance any other civil (or un-civil) occasion, All Right, 
All Right, the name Maude and her phone number Webster 1941. Now, 


admit she’s pretty, but, have you seen one our insulating bushings 
designed especially for gas meter service? How about letting send you testing 
samples, the bushings that is, speak for themselves. (Sure wish had that 


ALL TYPES 
WIRE 


appropriate points the system. 
ble places for chemical injection are 
gested neutralize any traces 

corrosives. 


8.4.1, 6.1 

Corrosion Problems The Modem 
By-Product Coke Plant. 
AND Tice. Paper 6th Annual Confer. 
ence, National Association 
Engineers. St. Louis, Mo., April 
1950. Corrosion, No. 76-84 
March. See also Addendum: 
No. 128 (1951) April. 

This presentation covers aspects 
corrosion modern by-product coke 
plant, cites results corrosion tests 
the various processing steps and de. 
scribes uses corrosion resistant alloys 
some the newer units. The 
sion data presented have been collected 
through the use spool corrosion tests 
plant equipment under conditions 
normal plant operation. 
equipment and plant building 
rather severe atmospheric The 
advantages low alloy steels for such 
applications, and the use protective 
coatings derived from coal-tar products 
are mentioned. Most the paper 
construction for 
with the evolution the gas ovens 
and ending with its storage gis 
ers. great deal steel and cast iron 
can fortunately used 
ammonia liquors and for gas 
the use both Monel and Type 
stainless steel have shown advantages 
which should lead their continued 
use. the process light-oil recovery 
and refining, sulfuric-acid washing and 
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distillation offer possibilities for 
alloy materials. Coke quench- 
ing cars require frequent maintenance 
have necessitated the use ordinary 
steel for the car structure and abrasion- 
resisting steel for the sloping floor. Also 
discussed are the construction materials 
for primary coolers, gas exhauster, tar 
recipitators, ammonia stills, and de- 
phenolizing towers. 


the use 


6.2.4, 6.2.5 

“On the Beam” Pumping. J.S. FULLER. 
Oil Well Supply Co. Paper before Oil- 
Tech. Soc., Calgary, Canada, Aug. 
1950. Engr., 22, No. 13, 
B27-28 Dee. 

Discussion the need for proper tools, 
abrasion, and impact regard 
pumps, and selection sucker rods 
the oi! producing industry. Tubing 
pump barrels are cold drawn steel 
cast materials resist abrasion. Brass, 
Monel chromium-plated steel are 
also used. hardest materials offered 
for barrels and plungers are 
the boron-iron castings. The boron-iron 
alloy has good corrosion resistance ex- 
cept hydrogen sulfide environments. 
Hydrogen sulfide and carbon dioxide are 
the chief causes corrosion wells. 
the best material for 
use carbon dioxide corrosion. Nickel- 
steels the SAE 4600 
series are used for sucker rods. 
rod used 
offset hydrogen-sulfide corrosion. Where 
mild corrosion encountered, high nickel- 
steels 
and high nickel-manganese-molybdenum 
steel are utilized. Illustrations are given.— 


INCO. 


8.4.2, 7.2 

New Method Used Lay Under- 
water Gas Line. Petroleo 
americano, No. 54-56 (1949) June. 

The laying mile underwater 
pipeline from offshore gas well the 
Gulf Mexico the Lavaca Pipeline 
Co. described. Yard coated and wrapped 
pipe was welded into 1000 foot sections 
stills. These were joined into 5000 
foot sections dollies placed launch- 
ing tracks, the string being towed sea- 
ward tugs after the addition each 
section. The 5000 foot sections, with at- 
tached pontoons and river clamps, were 
welded sea the line. The ends being 
welded were held above water the 
boom dragline and outrigger 
mounted LST boat. Details the 
well, control, and metering equipment 
are included. 


8.4.3, 4.6.9 

Problems Water Injection Wells 
and Corrective Methods. Part II. Chem- 
ical Problems Salt Water Injection. 
Gulf Oil Corp. Revision 
paper, ACS, 114th Meeting, St. Louis, 
Sept. 6-10, 1948. World Oil, 128, No. 12, 
142-4 (1949) Mar. 
Chemical problems encountered dur- 
ing the injection waste oil brine 
disposal wells not differ greatly 
from those water flooding. Chemical 
well physical factors 
are somewhat more favorable salt wa- 
Water injection wells are summarized 
tables discussed. After years op- 
disposal wells, now indicated 
that proper selection disposal forma- 


and use semi-closed closed 


large transmission lines 
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systems make brine coagulation and fil- 
tration unnecessary. possible 
predict from laboratory analyses that 
certain brines will tend deposit cal- 
cium carbonate and sulfur when aerated, 
while others will tend deposit hydrated 
oxides iron; the degree precipita- 
tion, however, may not 
Sludge deposits brine injection sys- 
ters general have constitutions cor- 
responding the chemical nature the 
water being injected and accompanying 
physical conditions. Three typical analy- 
ses are tabulated. troublesome sludge 
observed where formaldehyde used 
combat corrosion wells thought 
derived from reaction between hy- 
drogen sulfide and formaldehyde. 


ROSKOTE cold-applied anti-corrosion mastic 
saves money...SAVES PIPE! 


Roskote’s drying speed, its 
handling ease and its high 
electrical resistivity makes 
the ideal mastic for 
protection, winter summer. 
Whether you are protecting 
distribution and service lines, 


yard field, will 
pay you investigate... 


saves real money! Yet Roskote costs only per square foot coverage. 


Used over and pipeline companies for coating 
road crossings, for valves, joints, meters, drips; for patching and for water- 


proofing concrete regulator pits. 


Write for bulletin containing 
complete technical specifica- 
tions, chemical and electrical 
properties and application in- 
formation. Ask for the Ros- 
kote special trial order offer. 


8.5 Group 


8.5.3, 6.3.10, 1.3 

The Use Nickel Containing Alloys 
the Pulp and Paper Industry. 
Paper Trade J., 131, 28, 30-32 
(1950) Nov. 19-23 (1950) Nov. 16; 
(1950) Nov. 23. 

Reviews literature corrosion the 
above contact with papermaking ma- 
terials and solutions. Discusses choice 
alloys for specific applications. The 
alloys discussed include not only the 
nickel-base group, but also the stainless 
steels and the nickel-alloyed cast irons. 
Data are tabulated. 


cuts field costs because applied 
COLD either brush, spray 
special line-traveling machine 
without primer field mixing. 
eliminates labor, equipment and 
hazards hot-applied materials. 
fast-setting tough, flexible film 
high electrical resistivity (20 megohms 
per sq. ft.) without brittleness sag 
through temperature range 40° 
minutes and ready for backfill 
hour. 


Roskote’s resin base resists acids, al- 
kalies, salts and moisture. bonds 
readily previous coatings coal tar 
asphalt. Wire brushing the only 
preparation needed for old pipe. 


Roskote’s drying speed and handling 
ease cuts man-hours from work sched- 
ules and speeds pipe-line progress. That 
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8.8 Group 


4.4.8, 6.2.5, 2.2.3 

Corrosion the Ammonolysis Ali- 
phatic Chlorides. TRESEDER AND 
Paper, 7th Ann. Conf. Nat’l. 
Assoc. Corrosion Engrs., New York, 


Y., March 13-16, 1951. Corrosion, 
No. 225-228 (1951) July. 


Corrosion data are presented relating 
process for manufacture meth- 
allylamine the high pressure liquid 
phase ammonolysis methallyl chlo- 
ride. Relative corrosion resistance 
number alloys has been determined 


for the two most severely corrosive 


process streams encountered, one involv- 
ing essentially anhydrous solution 
ammonium chloride liquid ammonia 
and the other mixture containing 
methallylamine and unreacted aliphatic 
chloride. The two systems have been 
found have similar corrosion charac- 
teristics. Study other combinations 
amines and aliphatic chlorides has re- 
vealed such combinations generally 
corrosive carbon steel and other com- 
mon alloys under moderately high tem- 
perature conditions. 


Methods and Materials for Protection 
Underground Pipe Lines. Gra- 
HAM AL. Bull. Am. Ry. Eng. Assoc., 
490, No. 225 (1950) Nov. 

type protection suitable for all 
conditions and method selected depends 
economics involved. Bituminous and 
petroleum-base coatings with chromate 
rust inhibitor have proven satisfactory 
under some conditions, well Port- 
land cement mortar.—EL. 


8.9.3 


Corrosion Control Program. 
Niagara Mahawk Power Corp. 
Gas Age, 107, No. 11-3 (1951) Mar. 

The corrosion control program applied 
19-mile natural gas pipeline from 
The pipe was coated successively with 
coal-tar enamel, glass fiber wrap, coal- 
tar enamel, asbestos and kraft paper and 
cathodic protection installed. 


8.9.3, 6.6.8, 6.6.6 


Fiberglas-Plastic Oil Pipelines— How 
Soon? Oi! Forum, 509-511 
(1949) Nov. 

Plastic pipe, made foot wide 
woven fiberglas cloth impregnated with 
thermal-setting polyester resin, not only 
weighs less than any the other pipe 
line materials, including aluminum and 
magnesium, but non-critical, Silica, its 
basic fabrication material, one the 
commonest elements the earth’s crust 
and the basic resinous materials are all 
domestic origin. Tests date this 
material show burst pressures averaging 
2200 Tests involving foot samples 
the inch pipe with 0.132 inch walls, 
using octane gasolines 1000 psi 
have indicated that the pipe non- 
porous. After 150 hours continuous test 
the pipe showed hint delamination 
other defect. When ready for ship- 
ment, the pipe will fitted with 61ST 
aluminum ends. Materials and qualities 
the inch fiberglas-plastic pipe are 
listed, along with probable cost figures. 
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8.9.3, 2.3.4, 2.3.5 

Field Reconditioning Large Di- 
ameter Pipeline. Pacific 
Lighting Corp. Paper, Pacific Coast Gas 
Assoc., Transmission Conf. San Fran- 
cisco, May 19, 1949. Gas, 25, No. 101- 
(1949) Sept. 

76-mile portion Pacific Lighting 
Corp.’s 26-inch pipeline from Kettleman 
Hills Long Beach, Calif., laid 1931, 
being reconditioned insure future 
uninterrupted service. Sections varying 
from 3.9 15.0 miles have been recon- 
ditioned “over the ditch” operations 
each summer since 1944 without seriously 
affecting the overall line capacity, The 
pipe raised, cleaned, 
spotwelded cover small pits re- 
placed with new pipe severely pitted 
sections, air-tested for leaks 100 psi, 
simultaneously recleaned primed, 
coated, electrically tested for coating 
continuity, and reinstalled redug 
trench. Many improvements equip- 
ment and technique developed the 
course these operations are described. 
conventional gasoline-powered travel- 
ling cleaning machine was equipped with 
knives instead gears for the initial 
cleaning (the old coating filled the gear 
teeth) and with brushes and primer 
head for the recleaning and priming. Re- 
placement steel propelling gears with 
rubber coated dollies the coating ma- 
chine eliminated damage the primer 
coat and provided better traction, mak- 
ing possible use the machine steep 
slopes. Average pipe replacement date 
has been 7.6 percent. Total costs not 
counting overhead have been $3.42 per 
foot. cost breakdown given. This 
type reconditioning feasible only 
where the line location such that there 
sufficient clearance for the operation 
the necessary construction equipment. 


8.9.3 

Maintenance Oil Pipe Lines. 
Stanolind Pipe Line Co. Petroleum 
Engr., 21, No. D7-10 (1949) Mar. 

discussion oil pipeline mainte- 
nance, including the organization and 
duties the pipeline maintenance crews 
presented. The types leaks usually 
encountered, including the external and 
internal pit leaks, collar leaks, coupling 
failures, split joints, accidental punc- 
tures, and weld failures are examined 
with special emphasis their causes 
and the methods used prevent and 
repair each type leak. 


8.9.4, 4.6.10 


Testing Inhibitors Brine Drippings 
Corrosion Railway Tracks and Equip- 
ment. Paper, 7th Ann. Conf. 
Assoc. Corrosion Engrs., New 
York, Y., March. Corrosion, No. 
185-188 (1951) June. 


joint committee from the Engineer- 
ing and Mechanical Divisions the 
Association American Railroads has 
been sponsoring research work for some 
years aimed finding means pre- 
venting damage from refrigerator car 
brine dippings the tack, ridges and 
car itself. Initial studies indicated addi- 
tion sodium dichromate neutralized 
with soda ash the salt and ice the 
bunkers the cars would effectively 
prevent corrosion from brine drippings. 
However, because toxicity the 
dichromate was found necessary 
add the inhibitor externally the car 
passing the brine drippings through 
suitable filter order avoid con- 
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tamination the lading. Further work 
indicated development such 
was possible but the cost 
filters each refrigerator car the 
use dichromate appear 
economically. 

Studies with other 
recently developed have indicated Sodium 
Polyphos (the trade name 
phosphate, intermediate 
between sodium 
sodium tetraphosphate) will equally 
effective from the standpoint 
ing corrosion, and since does have 
the undesirable toxicity, can 
directly with the salt. The cost sodium 
polyphos inhibitor not much 
greater than dichromate for equal 
tection, appears will offer 
more economical means controlling 
corrosion. Additional work 
determine the most effective 
concentration and most meth 
application. 
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are available complete range types meet cathodic protection application: 
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